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COUNCIL FOR THE PROMOTION 
OF FIELD STUDIES 


HE activities of the Council’s four residential 

Field Study and Research Centres have been the 
subject of a recent series of articles in Nature*. The 
Council was founded in 1943 to provide working 
facilities and expert guidance in the various field 
sciences. Some thousands of students of all ages 
have directly benefited by the Council’s work, and 
many more could do so if the means were made 
available; but it seems to be but dimly compre- 
hended in Britain, especially in official circles, that 
the need for increasing the facilities and opportunities 
for field-work becomes greater and more insistent 
year by year. Faced at present with a scarcity of 
raw materials and threatened in the next few decades 
with a world food shortage, it is high time that man, 
if he wants to survive, began to take more serious 
stock of himself and his habitat. Thus the growing 
popular interest in field natural history during and 
since the War may be instinctively self-preservative 
and is certainly well founded. Intellectually also 
both botanists and zoologists are freeing themselves 
from the necessarily predominating claims of 
taxonomy characteristic of the earlier development 
of their subjects, and turning their attention to 
ecological and behaviour problems which require 
carefully planned and prolonged field observation at 
first hand. 

The difficulties under which the Council labours 
are twofold, related to both maintenance and capital 
costs. It would seem obvious that potential students 
need encouragement to pursue studies which are 
essential both to themselves and to the community ; 
but by the recent decision of the Ministry of Education 
that students’ fees must be raised to a figure sufficient 
to cover the cost of the salaries of scientific staff as 
well asa the domestic overheads of the Centres, 
students are deterred and often prevented from 
going to the Field Centres. Adequate grants-in-aid 
from local authorities (with some notable exceptions) 
are in general only obtainable with difficulty, if 
indeed at all, and many worth-while students do not 
fall within the categories eligible for such grants. 
Thus it is highly probable that the increase in charges 
imposed to solve the Council’s maintenance problems 
will, in fact, have the reverse effect. In any event, 
it would seem that this decision was made arbitrarily, 
and without dus regard to the particular merits of 
the case. The Council’s Field Centres, while per- 
forming the valuable educational function which is 
widely ecknowledged, need also increased oppor- 
tunity to pursue and encourage those fundamental 
and long-term observational researches which their 
unrivalled position in areas of particular interest and 
importance would enable them to do. This more 
advanced work demands small groups, whereas for 
economic reasons the emphasis at present has to be 
laid on the large groups of more elementary students 
from schools and training colleges. The explanation, 
no doubt, is that these are the sections of the com- 

* Nature, 167, 712, 757, 801, 886 (1951). 


rks, 
> 
critical 
strated 
te and 
ondon. 
per, 
& 
‘ 


1042 


munity which fall within the jurisdiction of the 
Ministry of Education. It is surely arguable that if, 
when assessing its need for grant, the Ministry is not 
in @ position to take a comprehensive view of all 
sections of the Council's work, the obligation to review 
the position should be placed upon a government 
department which is. It is certainly a pity that these 
valuable Field Study and Research Centres should 
find themselves in financial difficulties at such an 
early stage in their career ; for apart from developing 
the work already begun, new ideas and projects will 
perforce have to be nipped in the bud. 

We would urge that the Council, both by the 
special nature and the particular need of its con- 
tribution to the nation, has a claim to fair and even 
generous treatment by the Exchequer. It is also 
clearly the responsibility of all the present local 
authorities, if they are to retain the confidence of the 
community in their ability to administer education 
in their areas with vision and efficiency, to make 
adequate grants for field-work to students of the 
field sciences and arts, to enable them to obtain a 
unique and fundamental part of their technical 
training at the Council’s Field Centres. The articles 
already published on the work of these Field Centres 
show that they have the facilities for botanical, 
zoological, geological, geographical and other studies 
that no academic department could hope to emuiate ; 
and this applies especially to the schools and univer- 
sities in our larger towns. 

The needs of the Council for capital grants are 
perhaps less complex, though none the less urgent. 
As a voluntary body, the obligation rests upon the 
Council to raise some considerable proportion of its 
needs from voluntary sources. So far it has raised a 
total of some £30,000 in this way—no mean achieve- 
ment. This has been done chiefly through the 
generosity of the Carnegie Trustees and the Worship- 
ful Company of Goldsmiths. These two bodies, 
however, have limited their grants to one Centre 
each, and a recent Treasury grant of £10,000 received 
through the Development Commission has enabled 
the Council to go forward with the completion of 
adaptation and equipment of these two Centres— at 
Flatford Mill and Malham Tarn. The other two 
Centres, Juniper Hall and Dale Fort, while adequately 
equipped to run full and successful courses (incident- 
ally the total numbers of students visiting these 
Centres last year exceeded those at Malham and 
Flatford) are sorely in need of capital funds, and will 
labour under a serious disadvantage in the immediate 
future if their standard of equipment and domestic 
comfort cannot be brought up to that of the other 
two. It is clear that the Treasury is much more 
ready to meet, a deficiency where some proportion of 
the necessary funds are first found elsewhere; but 
voluntary sources of help are fast dwindling. Here, 
surely, is an opportunity for industry, which can but 
be vitally concerned in the welfare of the community, 
to consider what can be done to help a body by the 
efforts of which sufficient has already been achieved to 
begin a transformation in the teaching of an important 
group of subjects as significant as that introduced 
by the provision of laboratories. 
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HISTORY OF BIOLOGY 


A History of Biology 
A General Introduction to the Study of Living 
Things. By Charles Singer. Revised edition. lp, 
xxxv+579. (London: H. K. Lewis and Co., Ltd., 
1950.) 35s. net. 

R. CHARLES SINGER is a leading authority 

on the history of biology, as well he need be to 

cover so comprehensive a field as the history of 
zoology and botany from Hippocrates to the preset 
time in a single volume of less than six hundred 
pages. His purpose is to investigate the historic! 
issues in question in an authoritative and philo- 
sophical spirit, “‘so as to lead up to the study of 
biological problems”. He holds that the story must 
be brought up to date if it is to be treated as a 
cohérent whole, but admits that he cannot cover, of 
his own knowledge, the whole area of the subject of 
which he treats. If, therefore, he courageously 
attempts this difficult task the critic should bear in 
mind the warning of Starr Jordan that we must not 
expect a degree of accuracy which the subject does 
not permit. 

The work is fully and admirably illustrated, and 
the literary style is always clear and felicitous, and 
in places eloquent. The main subjects dealt with 
include an admirable summary of the rise of ancient 
science, the renaissance of modern science, the com. 
parative method in morphology and physiology, 
distribution in space and time, evolution, cell theory, 
biogenesis and abiogenesis, embryology, sex, and the 
mechanism of heredity. Dr. Singer has not found it 
necessary to re-write this second edition, which agrees 
with the first of 1931 apart from minor corrections ; 
but the sections on viruses, the theories of sex and 
the gene, and heredity in general have been re-cast 
and brought up to date. 

Dr. Singer is at his best when dealing with issues of 
large-scale dimensions, and he has no use for what he 
stigmatizes as the “jackdaws of historical research’. 
In this, however, he forgets that in his own recent 
historical work he is by no means insensible to the 
pleasures of meticulosity, and the present “‘History” 
could not have been written but for the labours of 
those inquisitive and industrious ‘birds’. 

It would be possible to write at length on Dr. 
Singer's distinguished handling of so much diverse 
and conflicting material, and if agreement with his 
views would not always be possible it must be con 
ceded that his attitude towards controversial ques 
tions is always attractive and unprejudiced. The 
relevant literature is staggering in bulk, and much of 
it is important. Hence any author, however learned 
and conscientious, must be prepared for corrections 
and additions, of which a few representative examples, 
apart from minor slips in matters of date and priority. 
may be mentioned. P. 105. The useful figure illus- 
trating the action of the heart and blood vessels 
according to Galen does not show that the blood 
entering the right ventricle from the liver is assumed 
to be returned to that organ by the same vessel. In 
the first edition of this figure, also by Dr. Singer, 
published in 1922, this backward flow is indicated. 
P. 111. Quite rightly the discovery of the circulation 
of the blood is attributed to Harvey, but the con- 
tribution to the discovery by Cesalpinus, which was 
handsomely disposed of by Willis in 1878, should 
have been mentioned in view of recent dubious 
claims on his behalf. Also the two “‘clacks”’ referred 
to by Harvey are surely the two auriculo-ventricular 
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valves, and not the semilunar valves of the aorta 
and pulmonary artery. P. 135. In the section on the 
first scientific societies, one of the oldest and most 
important of them all, the Academia Nature 
Curiosorum, is not mentioned. P. 165. The state- 
ment that Leeuwenhoek did not apply himself to 
any topic continuously for very long is commonly 
made but quite inaccurate. On the contrary, having 
hit upon @® new and promising line of research, he 
showed great persistence and determination in 
getting as much out of it as he was capable. P. 196. 
Cuvier was classifying the animal kingdom into 
Vertébrés and Invertébrés in 1800; but Lamarck 
was still using ‘‘animaux sans Vertébres’’ in 1822. 
P. 203. The anatomical theatre at Padua was erected 
in 1594, and the “stipple engraving” is a photograph 
of an old drawing which was first published in 1844. 
P. 318. There is no “‘butterfly that imitates a wasp’’, 
but the moth Aegeria apiformis mimics the hornet. 
Other cases of such mimicry in the Lepidoptera are 
déeubtful. P. 407. In the first edition of 1931 a 
quotation from J. 8S. Haldane’s Silliman Lectures 
published in 1922 is correctly recorded, but in the 
present edition the quotation is wrongly attributed 
to J. B. 8. Haldane, the date of birth remaining 
the same! P. 441. The discussion of spontaneous 
generation does not do full justice to Tyndail, who, 
and not Pasteur, gave the final blow to the alleged 
oceurrence of that phenomenon in organic infusions. 
Pasteur’s results would have gone the other way had 
he encountered the Bacillus subtilis, and it was only 
when Tyndall, in his own person, had been con- 
fronted with both types of result that the stage was 
set for the final solution by that great experimenter. 
P. 469. The Biogenetic Law should not be attributed 
to von Baer, whose views on generation were more 
subtle and by no means consistent with it, but to the 
version of the law popularized by Haeckel, who also 
invented the term itself in 1872. The embryological 
section in general needs bringing up to date. P. 487. 
The “clouded yellow butterfly” is actually the cinna- 
bar moth, and the larve of the “blue-bottle fly” are 
clearly those of Zristalis. P. 490. The paragraph 
on the microtome should include mention of J. Hill’s 
“cutting engine” of 1770 and the ingenious instru- 
ment devised by Geo. Adams, jun., in 1787. 

The work is well produced, but some of the illus- 
trations have suffered from over-inking. The index 
lists the names of authors and does not include 
subjects. F. J. 
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PHYSICS—CLASSICAL AND 
MODERN 


A Hundred Years of Physics 

By Prof. William Wilson. (100 Years Series.) Pp. 
319. (London: Gerald Duckworth and Co., Ltd., 
1950.) 21s. net. 


HE emotional content of the words ‘classical’ 

and ‘modern’, those rallying cries of Victorian 
school stories, often seems attached to them when 
they are applied to physics—at least in popular usage. 
A natural antithesis of outlook, an implied loyalty 
to a competitive side, a suggestion of placid tradition 
versus ruthless utility are all part of the atmosphere 
surrounding them. Perhaps this is a little imagin- 
ative; but there is no doubt that many intending 
students of physics set out on their task fully 
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believing that an intelligent grasp of modern work 
is possible without a thorough grounding in the 
classical principles. Prof. William Wilson, the dis- 
tinguished author of notable works on modern 
physics, illustrates the point in “‘A Hundred Years of 
Physics” that, indeed, classical and modern physics 
are not incompatibles; he traces the unifying 
theoretical structure through its development of the 
past hundred years and shows how surely the ideas of 
to-day are the outcome of the labours of the past. 
This is a book directed primarily to the physicist 
(but well within the grasp of the interested general 
reader) which explains what physicists have been 
trying to do and what they are now attempting. It 
is not a historical book in the ordinary sense, in that 
biographical details and social matters are barely 
referred to. 

Since the turn of the century the great develop- 
ments of physics have been due more to a change in 
terms of reference than to any revolution of outlook 
or of scientific method. The older natural philosopher 
worked with the same aims and ideals as does the 
present-day physicist. A hundred years ago men 
were striving to relate phenomena within the grand 
and imposing unity of Euclid’s geometry and Newton's. 
mechanics ; to-day, there is still a striving after such 
unity, but no longer a belief that Euclidean geometry 
and Newtonian mechanics are established for all 
time. The change, too, has been a gradual one, each 
successive stage marked by a period of conflicting 
ideas and resolution of difficulties. Prof. Wilson. 
suggests (a little sadly, one feels) that the picture is 
now almost complete so far as concerns the middle 
regions of physics that lie between the two extremes 
of nuclear and cosmical phenomena, though possible 
developments in the physics of living matter are 
foreshadowed. 

The opening chapters deal with the principle of 
the conservation of energy. It is hard nowadays to 
appreciate the difficulties that the equivalence of 
heat and work presented in the light of Carnot’s 
principle, which indeed Joule at one time tended to 
reject, and to realize that even after the great con- 
tribution of Clausius it remained for Planck to 
complete the reconciliation ; it is also salutary to be 
reminded that the matter presented so smoothly in 
the text-books was not so easily won in the first 
place. A survey of the ether, from Fresnel’s drag 
calculation to the Michelson-Morley experiment, 
leads on to the special theory of relativity, and Prof. 
Wilson points out here why the absolute time and 
space of Newton present no problems in ordinary 
mechanics—the application of the laws of motion 
never involves the ideas of absolute time and space 
at all in such cases. 

Maxwell’s equations are presented as an integration 
of electromagnetism, and the chapter dealing with 
this appears, in its title, to raise a question of imi- 
portance to teachers. Can an integrated electro- 
magnetism be teught as such to elementary students, 
or should they work through the historical develop- 
ment of electricity and magnetism in the conventional 
way ? 

The general theory of relativity, and the develop- 
ments of the past forty years, are very well explained, 
particularly the pioneer work on the Bohr atom in 
which the author played a great part (though this is 
briefly and inconspicuously recorded) ; this again is 
salutary, for the story of the gradual piecing together 
of the outer structure of the atom is that of a great 
period of endeavour which the student of to-day, 
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with the whole embodied for him in a wave-equation, 
might all too readily underrate. Thinking in terms 
of the general reader, I here felt uneasy about the 
statement in the preface that the reader needs very 
little previous knowledge of physics ; but it is only 
fair to say that anyone who had mastered the earlier 
chapters would have fortified himself well for the 
remainder, and that there is a well-chosen list of refer- 
ence books of varying difficulty provided at the end. 
To quote the preface again, there is much in the 
book that is addressed to both students and teachers 
of science. This is a very modest claim for a work 
which, while covering in cutline all the main lines of 
progress, keeps before the reader always the inter- 
relation between them. One cannot help feeling that 
the subject must often appear to students like a 
block of self-contained flats, each admirably designed 
by an architect who has somehow omitted the stairs ; 
the staircase here is a prominent and central feature 
of the work. Teachers will admire the craftsmanship 
of an excellent teacher, and will be abie to refer to 
the book for chapter and verse when warning the 
impatient young that an apprenticeship in classical 
physics is essential for a full appreciation of modern 
ideas. G. R. Noakes 


ELECTRONS AND MATTER 


Theory of Electrons 

By Prof. L. Rosenfeld. (Selected Topics in Modern 
Physics, 1.) Pp. xv+120. (Amsterdam: North- 
Holland Publishing Co., 1951.) 7.50 f.; 15s. 


HE interpretation of the macroscopic electrical 

and magnetic properties of matter in terms of 
the behaviour of individual atoms and molecules 
plays so important a part in modern physics that it 
‘comes as a surprise to realize, on reading Prof. L. 
Rosenfeld’s book, that up to now there has been no 
accessible text devoted exclusively to a discussion of 
the fundamental principles. Most students, unless 
they are prepared to seek out the relevant material 
from comprehensive treatises, must be content with 
only the vaguest conception of the elegant chain of 
argument by which, for example, Maxwell’s equations 
and the phenomena of optical dispersion and scatter- 
ing are linked with the mechanics of simple atomic 
models. In a sense, the present book does nothing 
to alter the situation, since it shows that, like most 
fundamental theories, Lorentz’s theory of electrons 
cannot be understood clearly without much careful 
thought. In fact, the subject is much more suitable 
for postgraduate than for undergraduate study. On 
the other hand, the whole book is so illuminated by 
Prof. Rosenfeld’s enthusiasm that there is every 
encouragement for the serious student to master the 
niceties of the arguments. 

The book varies greatly in complexity and depth 
of treatment. The first three chapters, occupying 
nearly half the book, set out the basic theorems 
concerning the microscopic field variables and their 
relation to macroscopic fields, and the dynamical 
theorems which lead to an understanding of, among 
other things, the gyromagnetic effects. The treat- 
ment here is generally very clear, except where 
occasionally, as on p. 16, over-conciseness leads to 
needless obscurity. The rest of the book deals with 
various topics—the magnetic properties of materials, 
dispersion theory, scattering of light and critical 
opalescence. The first is considered only in an 
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elementary way (there is, intentionally, no attempt 
to present the detailed quantum theory of para. 
magnetism and ferromagnetism), and dispersion 
theory is treated at two levels, of which the seco), 
the rigorous treatment, left me ga@®ping for breat|), 
The discussions of scattering and opalescence are, 
like the rigorous theory of dispersion, of much greater 
difficulty than the rest of the book and tend to make 
it top-heavy; but Prof. Rosenfeld in his preface 
disarms criticism by admitting that he could not 
resist the temptation to enlarge on so delightful a 
theme. In any event, it is useful to have these difficult 
matters clearly set out, and the resulting lack of 
unity does not in any way detract from the value 
of the book. 

The publishers are to be congratulated on the 
appearance of their product and on the remarkable 
achievement of publication within four months of 
receipt of the manuscript. A. B. Preparp 
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Statistical Decision Functions 

By Prof. Abraham Wald. (Wiley Publications in 
Statistics.) Pp. ix+179. (New York: John Wiley 
and Sons, Inc.; London: Chapman and Hall, Ltd., 
1950.; 40s. net. 


HE recent death of Prof. Abraham Wald in an 

aeroplane crash in India has deprived theoretical 
statistics of one of its ablest and most prolific 
researchers. This book is his last and most advanced 
work, and as a contribution to scientific methodology 
is likely to rank high for many years to come. 

The book is best considered as part of a general 
movement which dates from the early days of the 
Second World War. The desire for economy in 
sampling led to the development of sequential 
analysis, in which a decision whether to accept or 
reject a batch is based on a sample of undetermined 
size selected one by one. Wald himself published a 
standard work on this subject in 1947. Later general- 
izations included the extension of the theory to the 
case of multiple decisions, whére more than a simple 
dichotomy between acceptance and rejection is 
involved. This in turn, linking up with the theory of 
strategy in games and the testing of statistical 
hypotheses, has led to a general theory of decisions 
based on statistical data. There is a great deal of 
ground to be covered before this subject finds its 
feet. In the meantime, Wald’s book marks a stage 
in one line of development to which he himself has 
contributed a great deal. 

Wald, by training and inclination, was a syn- 
thesizer and a generalizer. He was at his best and 
his happiest when extending the scope of previous 
results and bringing apparently distinct lines of 
thought into one canon. Although his exposition is 
usually clear and never loose, this tendency towards 
generality makes his work rather abstract and 
difficult for a beginner to follow. Stochastic processes 
are encountered on p. 1, abstract spaces on p. 3, 
Borel fields on pr 6 and minimax strategies on p. 25. 
In short, this is a very difficult book, and the 
ordinary reader will require a certain amount of 
preparation for it. Nevertheless, it represents some 


extremely stimulating lines of development in the 
theory of inference and experimentation which look 
as if they may have a permanent value. 
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BRITAIN’S SCIENTIFIC SHRINES (4) 
By Enc.-Carr. EDGAR C. SMITH, O.B.E., R.N. 


THE MIDLAND COUNTIES 


F the four counties surrounding London, Surrey, 
Kent and Essex have already been traversed, 
leaving Middlesex as a base for carrying the survey 
to the north and north-west into the Midland 
counties. A century ago, Middlesex had London for 
its capital, and though even to-day it has its Guild- 
hall in Westminster, the formation of the County of 
London robbed it of much of its territory and it now 
extends crescent-wise around the west and north of 
London, stretching from Staines to Enfield. 

In the southern part of the crescent lies Teddington, 
the home of the great Nationai Physical Laboratory 
founded in 1899; but two hundred years ago, when 
Teddington was a village, it was the home of the 
Kev. Stephen Hales (1677-1761), a born investigator 
who has been called ‘a father of physiology, agri- 
culture and public health’. A Kentish man by birth, 
he became a fellow of Corpus Christi College, Cam- 
bridge, which in 1927 commemorated the two 
hundred and fiftieth anniversary of his birth, the 
interest aroused leading to the publication of his 
biography by Dr. Ciark-Kennedy. For fifty years 
Hales held the living at Teddington, and he was 
buried beneath the church tower which he had 
restored at his own expense. He had many friends, 
and it was Augusta, Princess of Wales, mother of 
George III, who erected the memorial to him in 
Poets’ Corner, in Westminster Abbey. Not far from 
Teddington is Heston, where Sir Joseph Banks 
(1744-1820) is buried. At the time of Hales’s death, 
Banks was an undergraduate at Oxford, but already 
studying botany and thus preparing himself for the 
great part he was to play in British science. His 
voyages, his friendships, his generosity and his long 
reign at Somerset House as president of the Royal 
Society gave him a unique position, which he used 
to further many notable projects. Though he 
inherited the family estate at Revesby, Linc: Inshire, 
where other Bankses have memorials, he lived 
mainly in London but died at Isleworth. The position 
of his grave in Heston churchyard is ancertain; but 
there is a memorial to him in the church. 

Ealing, Greenford Green, Harrow, Hendon, Finch- 
ley and Enfield are other places in Middlesex 
associated with eminent men of science. At Ealing, 
Thomas Henry Huxley (1825-95) was born, and he 
lies in St. Marylebone Cemetery, Finchley. It was 
at Greenford Green that Sir William Henry Perkin 
(1838-1907), at the age of nineteen and with the aid 
of his father, began manufacturing the first aniline 
dye. Most of his life was passed in the district, and 
his grave is at South Harrow. In St. Mary’s church- 
yard at Hendon a stone with arms carved on it 
marks the grave of Sir Stamford Raffles (1781-1826), 
the founder alike of the colony of Singapore and of 
the Zoological Society. His statue by Chantry is in 
Westminster Abbey. Sir Peter Russell (1816-1905), 
the founder of the Russell School of Engineering at 
Sydney, New South Wales, also lies in St. Marylebone 
Cemetery, while at Enfield, a place familiar to the 
lovers of Charles Lamb, is the tomb of the famous 
surgeon, John Abernethy (1764-1831). ‘“‘His prac- 


tice’s, it is said, “increased with his celebrity, which 


the eccentricity and rudeness of his manners con- 
tributed to heighten.” 

Travelling northward from Hendon into Hertford- 
shire, St. Albans is soon reached. Its ancient abbey 
overlooks the park covering the site of the Roman 
city of Verulamium; Roman walls, a villa and a 
theatre are there awaiting inspection, while many of 
the ‘finds’ are to be seen in the attractive Verulamium 
Museum, the entrance to which has a tablet to the 
archeologist Mrs. R. E. M. Wheeler. 

Within a stone’s-throw of the Museum is St. 
Michael’s Church, containing the vault and the 
statue of Francis Lord Bacon (1561-1626). Born in 
London, Bacon died at the home of the Earl of 
Arundel at Highgate, but was brought hither to the 
parish in which is situated his estate of Gorhambury. 
Many opinions have been expressed as to Bacon’s 
influence on the growth of modern science; but were 
he alive to-day he would assuredly be interested to 
see what is done at the Rothamsted Experimental 
Station at Harpenden, only five miles from St. 
Albans. Through the pioneering work of Sir John 
Bennet Lawes, Bt. (1814-1900), who succeeded to 
the estate at Rothamsted, this spot has become 
world-famous, and the experiments on the growing 
of crops begun by Lawes in 1843 are still carried on 
by the Trust he founded. A fine monument to him 
is in Harpenden Church, and in the churchyard can 
be seen the tombs of his collaborators, Sir Joseph 
Henry Gilbert (1817-1901) and Robert Warington 
(1838-1907), whose ‘“‘Chemistry of the Farm” reached 
its nineteenth edition in his lifetime. Hertfordshire 
to-day also includes the John Innes Horticultural 
Institution, founded at Merton, Surrey, in 1910, 
under the will of John Innes (1829-1904) and directed 
at first by William Bateson (1861-1926), the pioneer 
in England of Mendelism or, as he called it, ‘Genetics’. 
The Merton site becoming too congested, the Trustees 
of the Institution purchased the big mansion and 
park at Bayfordbury, about a mile south of Hertford, 
and there the work is carried on under the direction 
of Dr. C. D. Darlington. 

While Hertfordshire has attractions for the agri- 
culturist and the horticulturist, Bedfordshire appeals 
to the zoologist, for it is on the edge of the Dunstable 
Downs that the great Whipsnade Zoologica! Park has 
been laid out, largely through the efforts of Sir Peter 
Chalmers Mitcholl (1864-1945), long the secretary of 
the Zoological Society. But Bedfordshire also has a 
shrine for mechanicians and clockmakers, for the 
village of Northill, about halfway between Bedford 
and Biggleswade, was the birthplace of Thomas 
Tompion (1639-1713), who is buried in Westminster 
Abbey. Every horologist, every astronomer, every 
collector knows of Tompion as the father of English 
clockmaking. At one time he was Master of the 
Worshipful Company of Clockmakers, founded in 
1632, and the Company, to commemorate its ter- 
centenary in 1933, erected the marble tablet to 
Tompion to be seen in Northill Church. 

Bedfordshire is Bunyan’s county. Huntingdon- 
shire has associations with Cromwell and Pepys; but 
its most famous man of science is Sir Michael Foster 
(1836-1907), son of a Huntingdon surgeon. His 


| 
. # 


1046 


text-book on physiology was a classic, he started the 
Journal of Physiology, and at Cambridge, it has been 
said, ‘founded one of the finest Schools of Physiology 
that has ever existed’’. As a writer, lecturer, organ- 
izer and speaker he was outstanding. In his old age 
he returned to his native town and now lies not far 
from where he was born and educated. But long 
before Foster’s time, Huntingdonshire gave to science 
Richard Dunthorne (1711-75), the butler of Pem- 
broke Hall, who has a niche in the gallery of Cam- 
bridge astronomers, and Olinthus Gilbert Gregory 
(1774-1841), who long held the chair of mathematics 
at the Royal Military Academy, Woolwich, and 
whose name was inscribed on the foundation stone of 
the University of London, now University College, in 
Gower Street. Dunthorne was born in Ramsey, and 
Gregory at Yaxley, and both were of humble parentage. 

Lying to the west of Bedfordshire and Huntingdon- 
shire, Northamptonshire has among its places of 
interest the village of Ecton, five miles east of 
Northampton, the home of the forbears of Benjamin 
Franklin, where a bronze tablet was erected in 1910 
by the citizens of the United States. Franklin him- 
self is said to have visited Ecton in 1758, the year 
before his lightp*ng conductor was fixed on St. Paul’s 
Cathedral. Of other villages associated with men of 
science, Fawsley, five miles south of Daventry, was 
the birthplace of John Wilkins (1614-72); Perry St. 
Paul, near Towcester, was the birthplace of the 
learned Dr. Edward Bernard (1638-97), who suc- 
ceeded Wren as Savilian professor of astronomy ; 
while Sibbertoft, ten miles from Kettering, had for 
many years as its vicar the Rev. Miles Joseph 
Berkeley (1803-99), who gave Kew Gardens his 
herbarium of ten thousand fungi. John Wilkins was 
the son of an Oxford goldsmith but was born in the 
home of his maternal grandfather, the Puritan divine 
John Dod, who was afterwards rector of Fawsley. 
As Warden of Wadham College, Oxford, Master of 
Trinity College, Cambridge, vicar of St. Lawrence 
Jewry, London, and finally as Bishop of Chester, 
Wilkins exerted a moderating influence in church 
affairs but never lost his interest in science. It was 
said that “he deserves more than anyone to be 
esteemed the founder of the Royal Society”. He 
died at the house of Dr. Tillotson in Chancery Lane, 
London, and was buried in St. Lawrence Jewry, 
only the walls of which now stand. 

If instead of leaving Middlesex by a northern route 
a traveller chooses to go eastward through Bucking- 
hamshire, he will find at Slough, now a great indus- 
trial district, a scientific shrine equalling in interest 
Darwin's house in Kent, for in Windsor Road, 
Slough, stands Observatory House, the scene of the 
labours of Sir William Herschel. When after his 
discovery of Uranus, Herschel was invited in 1782 
to become private astronomer to George III, he 
removed from Bath to Datchet, not far from Windsor, 
but four years later took the house at Slough, then 
a village. To this house in 1788 he brought his bride, 
the wealthy widow, Mrs. Pitt, whose maiden name 
was Mary Baldwin, and in this house their only son, 
Sir John Herschel, was born. Herschel himself died 
there in 1822 and was buried in the chancel of the 
near-by church of St. Laurence, Upton, and ten 
years later his widow was buried with him. To 
one is a large tablet with a long Latin inscription by 
Dr. Goodall, the Provost of Eton, and to the other a 
smaller one inscribed in English giving the date of 
her birth as June 13, 1750, and that of her death as 
January 6, 1832 
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After his father’s death, Sir John Herschel con. 
tinued to live with his widowed mother; but soon 
after her death, towards the end of 1833, he left 
with his wife and children for the Cape and was away 
four years. Soon after his return to Britain, he dis- 
mantied the great forty-foot telescope and in 1540 
went to live at Hawkhurst, Kent. For half a 
century the house at Slough was occupied by 
strangers, but in 1888 four of the Herschel family 
returned there, and it has been occupied by Herschels 


. ever since. Of Sir John Herschel’s twelve children, 


the first son, Sir William James Herschel (1833- 
1917), who succeeded to his father’s baronetcy, was 
long in the Indian Civil Service; the second, Aiex- 
ander Stewart Herschel (1836-1907), was professor 
of experimental physics first at Glasgow and then at 
Durham; and the third, Colonel John Herschel 
(1837-1921), was deputy superintendent of the Great 
Trigonometrical Survey of India. One, if not more, 
of these is buried in St. Laurence ; but the third and 
last baronet, the Rev. Sir John Herschel (1869-1950), 
is buried in the parish church of St. Mary. He was 
long the owner of Observatory House, and it was in 
accordance with his wishes that the Slough Town 
Council in 1939 took steps for its preservation on 
account of its special historical interest. 

Buckinghamshire has other places of scientific 
interest, for it was at the home of Dr. John Lee (1783- 
1866) at Hartwell, near Aylesbury, that the British 
Meteorological Society was founded on April 3, 1850. 
Sir William Ramsay (1852-1916) passed his last days 
in the county, being buried at Hazlemere, near High 
Wycombe, while at Stone the distinguished hydro- 
grapher and astronomer, Admiral William Henry 
Smyth (1788-1865), and his son-in-law, Sir William 
Henry Flower (1831-99), the director of the British 
Museum (Natural History), South Kensington, are 
buried. Of the neighbouring county of Oxfordshire 
and of the University of Oxford itself, it is not pro- 

to write, for, as with Cambridge, the guide- 
books contain many references to the statues and 
other memorials to men of science. 

For the purpose of beginning a survey of the north 
Midlands, there is no more convenient centre than 
Birmingham, which itself was the meeting-place of 
some of the leading men of science and engineers of 
the eighteenth century. Through two of these, Dr. 
Erasmus Darwin (1731-1802), the Lichfield physician, 
poet and botanist, and Matthew Boulton (1728- 
1809), the Birmingham manufacturer, the once 
famous Lunar Society came into existence, the 
members of which met at one another’s houses at 
times of full moon, because in those days a full moon 
was of considerable service in finding the way home 
at night. The members included John Baskerville 
(1706-75), the leading printer; John Whitehurst 
(1713-88), the Derbyshire clockmaker, who wrote 
an “Enquiry into the Original State and Formation 
of the Earth’; Josiah Wedgwood (1730-95), the 
great potter ; Joseph Priestley (1733-1804) ; Captain 
James Keir (1735-1820), the translator of Macquer’s 
“Dictionary of Chemistry’; James Watt (1836- 
1919); Dr. William Withering (1741-99), physician 
and botanist; Richard Lovell Edgeworth (1744- 
1817), @ great experimenter and versatile inventor ; 
Samuel Galton (1753-1832), a Quaker manufacturer 
and natural philosopher; and William Murdock. 
Many and spirited were the discussions the members 
had, and when Erasmus Darwin in 1782 removed to 
Derbyshire after practising twenty six yoars at 
“T am here cut off 


Lichfield, he wrote to Boulton : 
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from the milk of science which flows in such abundant 

streams from your learned Lunatics, and which, I 
assure you, is @ very great regret to me”. He tried 
to mitigate his loss by founding in 1784 the Philo- 
sophieal Society of Derby. 

Not the least interesting part of the story of these 
famous men is that relating to the intermarriage of 
members of the Darwin, Wedgwood and Galton 
families, by which Erasmus Darwin became the 
grandfather of both Charles Darwin and Sir Francis 
Galton (1822-1911), the founder of eugenics. Then, 
too, Charles Darwin, like his father, Dr. Robert 
Waring Darwin (1766-1848), married into the 
Wedgwood family. There are numerous biographies 
of most of the ““Lunatics”’, as well as many memorials 
to them and their fellows. Erasmus Darwin, who died 
at Breadsall Priory, Derbyshire, is commemorated 
by a tablet in Lichfield Cathedral ; in Handsworth 
Church are the busts of Boulton and Murdock and 
the statue of Watt, and one of the several statues 
of Priestley, who died in the United States, stands 
in the centre of Birmingham. There are memorials 
to Wedgwood at Stoke-on-Trent ; Keir is buried in 
the churchyard at West Bromwich, and Withering’s 
bust is to be seen in Edgbaston Old Church. St. 
Francis Galton is buried at Claverdon, west of 
Warwick, and in the chapel of Erdington Orphanage, 
near Birmingham, is a bust of Sir Josiah Mason 
(1795-1881), the pen manufacturer who founded 
Mason College, from which the University of Bir- 
mingham sprang. 

The counties which surround Warwickshire all 
contributed to the Industrial Revolution, and here 
and there are found memorials to some of the 
pioneers. It was in Derby that Sir John Lombe 
(1683-1739) set up in 1717 his famous silk-spinning 
mill, the fine gates to which are still preserved, and 
it was at Duffield, near Derby, that John Heathcoat 
(1783-1861), the inventor of lace-making machinery, 
was born. Belper, Derby, and other places are 
associated with Jedediah Strutt (1726-97) and his 
descendants, while Sir Richard Arkwright (1732-92) 
has his memorial at Cromford, where he built the 
first power-driven cotton-spinning mill. Wormhill, 
Derbyshire, was the birthplace of the great canal 
builder, James Brindley (1716-72), who lies at New- 
chapel, Staffordshire. George Stephenson (1781-— 
1848) lies in Trinity Church, Chesterfield ; his grave 
in the chancel is covered by a stone inscribed “G. 8S. 
1848”. From Nottinghamshire came the Elizabethan 
inventor of the stocking frame, William Lee (1550?- 
1610 ?), while Marnham was the home ef the Cart- 
wright family, from which came the Rev. Edmund 
Cartwright. The south of Staffordshire was as noted 
for its ironworks as the north was for its potteries, 
and this district and Shropshire saw the work of the 
masterful John Wilkinson (1728-1808) and of the 
Abraham Darbys of Coalbrookdale. Wilkinson and 
the third Abraham Darby (1750-91) together built 
the remarkable cast-iron bridge over the River 
Severn, and in doing so erected a memorial which 
the authorities have decided shall be preserved. 
The neighbouring town, Ironbridge, is named after 
the bridge. Shropshire was also the scene of much 
fine work by Telford, while so recently as 1949 a 
tablet was erected at Bridgnorth to the memory of 
Richard Trevithick and his fellow engineer, John 
Urpeth Rastrick (1780-1856). 

Reverting to the survey of places with scientific 
instead of industrial associations, the eastern part 
of Leicestershire is remarkable for containing the 
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birthplaces of no fewer than four men who left their 
mark on the history of science: Dr. John Bainbridge 
(1582-1643), the Rev. William Whiston (1667-1752), 
Prof. Roger Cotes (1682-1716) and Thomas Simpson 
(1710-61). Bainbridge, the Ashby-de-la-Zouch boy 
who became first a schoolmaster, then a physician 
and lastly an astronomer, was chosen by Sir Henry 
Savile as the first Savilian professor, and as such he 
is buried and commemorated, with the first Savilian 
~rofessor of geometry, Henry Briggs, in Merton 

lege Chapel, Oxford. Whiston and Cotes were 
Loth rector’s sons, the former being born at Norton- 
juxta-Twycross, not far from the Warwickshire town 
of Atherstone, and the latter at Burbage, two miles 
from Hinckley. Whiston became successor to Newton 
as Lucasian professor of mathematics, and Cotes was 
made the first Plumian professor of astronomy at 
Cambridge, Whiston being one of the electors. Cotes 
died when only thirty-three, and was buried in 
Trinity College Chapel; but Whiston lived to the 
age of eighty-four, weathering storm after storm. 
Owing to his heterodox views, he found himself 
excluded first from the University, then from the 
Church, and then from the Royal Society; but 
those who wish to know more of him should borrow 
his ‘““Memoirs”’, which are both frank and enter- 
taining. He died at his daughter’s house at Lyndon, 
Rutlandshire. Simpson had none of the early 
advantages of Cotes or Whiston, being but the son 
of a weaver of Market Bosworth, but he raised him- 
self to the first rank of British mathematicians and 
was one of the predecessors of Olinthus Gregory at 
Woolwich. He died at Market Bosworth, but is 
buried at Sutton Cheney, on the border of the 
battlefield of Bosworth. 

Before leaving Leicestershire, a word should be 
said of the famous Robert Bakewell (1725-95), the 
farmer of Dishley Grange, nvar Loughborough, who 
was visited by all who wanted to see the finest cattle 
and sheep in Britain. In Dishley Grange grounds is 
a ruined church and in one corner is Bakewell’s tomb, 
restored somewhat in 1929 but again requiring 
attention. 

There is a wonderful diversity in the records of 
the lives of men of science, some of whom have had 
to struggle against the most adverse conditions and 
then, having made important contributions, pass 
away almost unnoticed. Such a one was George 
Green (1793-1841), the miller-mathematician of 
Sneinton, in his day a hamlet, but now a suburb of 
the City of Nottingham. The son of a baker who 
became a miller and the owner of a mill, the burnt-out 
shell of which is now all that remains, George Green 
grew up as his father’s assistant; but in between 
the hours given to the working of the mill he managed 
to master the works of Laplace and his contem- 
poraries, and in 1828 at the age of thirty-five pub- 
lished by subscription his now-famous ‘Essay on the 
Application of Mathematical Analysis to the Theories 
of Electricity and Magnetism”. Though the “Essay”’ 
did not reach the right quarters, it attracted some 
attention locally ; and after his father’s death had 
left Green independent, he entered Gonville and 
Caius College, Cambridge. He was then forty. His 


first ‘‘Essay’’ was followed by other papers on sound, 
light and other subjects, the last being read to the 
Cambridge Philosophical Society on May 20, 1839. 
Ill-health then limited his activities, and two years 
later,.on May 31, 1841, he died at Sneinton and was 
buried in the same grave as his father and mother in 
St. Stephen's churchyard. 


What is known of him, 
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his family and his work is told in “A Biography of 
George Green”, published in 1946 by Mr. H. G. 
Green, of the University of Nottingham. 

Derbyshire has already been referred to as the last 
home of Erasmus Darwin; but long before his day 
it saw the birth of Flamsteed, who wes born at the 
village of Denby but attended Derby School. In the 
latest Official Handbook to Derby is a photograph 
of the school, and others of All Saints’ Church and 
a house in Exeter Street bearing a tablet to show 
that it was the birthplace of Herbert Spencer (1820- 
1903), the sor of a schoolmaster who interested him 
in entomology. In All Saints’ Church are memorials to 
some of the Cavendish family, and in a vault lies 
Henry Cavendish (1731-1810), the famous natural 
philosopher who was taken there after the close of 
his strangely secluded life at Clapham, South London. 
An earlier scientific member of the family, Sir Charles 
Cavendish (1591-1654), who it is said invited 
Descartes to England, is buried at Bolsover, while 
the generous Sir William Cavendish, seventh Duke 
of Devonshire (1808-91), the founder of the Cavendish 
Laboratory at Cambridge, is buried at Edensor, on 
the borders of Chatsworth. Another Derbyshire man 
of science was John Woodward (1665-1728). No one 
seems to know his exact birthplace ; but he began life 
as a linen draper, studied physic, in 1692 became a 
Gresham professor, and in 1695 published his “Essay 
towards a Natural History of the Earth’’, “an amazing 
record of observations, paving the way, as it did, to 
the knowledge that the structure of the earth’s 
surface was of like kind all the world over’. He and 
Dr. Mead were probably the only Fellows of the 
Royal Society to fight a duel; fortunately, little 
harm was done. Woodward left his collections to 
Cambridge, founded the Woodwardian professorship 
there, and was buried in the nave of Westminster 
Abbey. 


THE DISCOVERY OF 
THE INFINITESIMAL CALCULUS* 
By Pror. H. W. TURNBULL, F.R.S. 
ORESHADOWINGS of the integral calculus 


oceur in the discoveries made by Democritus 
(fifth century B.c.) and Archimedes (third century 
B.C.), the former finding the volumes of a pyramid 
and a cone, and the latter many areas, curved sur- 
faces and volumes, including the area of a parabolic 
segment which he did in three ways: (1) by means 
of a series of inscribed triangles the areas of which 
were combined in a geometrical progression ; (2) by 
means of finite parallel and rectilinear strips; and 
(3) by summing not strips but parallel lines. In cases 
(1) and (2), the method of exhaustions reduced the 
error between a curved figure and its rectilinear 
portions indefinitely by further subdivision; and 
this principle gave satisfactory demonstrations in 
such cases. But case (3), which was only brought to 
light by Heiberg as recently as 1906 in a manuscript 
entitled the ““Method”’, is essentially the method of 
indivisibles, which certainly produced results but 
they had to be proved by the method of exhaustions. 
Archimedes started with the geometrical property 
that in modern notation gives the equation ay = 


* Substance of a course of three lectures given at y rpiaaaeed College, 
University of London, on April 30, May 2 and May 
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a(b — x) for a parabolic segment on a base 6} along 
the axis of x. He interpreted this as an equality 
between the moment of a length y, placed at a fixed 
distance a from a fulcrum on the axis of y, and that 
of a length b—z at a distance xz. But all these lengths 
that stand on the base 6 form the parabolic segment, 
while all the lengths 6— form a triangle. Therefore, 
the moment of the segment when removed and con- 
centrated at a fixed distance from the fulcrum 
balances that of the triangle: whence the area of 
the segment is deduced from the known properties 
of the centre of gravity of the triangle. 

During the fourteenth century the theory of 
motion was actively discussed, particularly by 
Suiseth of Oxford, and Buridan and Oresme (1323-82) 
of Paris. Velocity, acceleration, density and intensity 
of illumination were reckoned not as qualities but as 
quantities, and were comprised under the ‘latitude 
of forms’. Suiseth used the words ‘fluxes’ and ‘fluens’ 
of a variable quantity, while Oresme was the first to 
represent an instantaneous rate of change by a 
straight line ; and with him we have the beginnings 
of velocity-time graphs and their like. He also 
made the fertile observation that near its maxi- 
mum the ordinate of a semicircle changes very 
slightly. 

When Napier (1550-1617) discovered logarithms, 
he introduced the idea of dividing a straight line into 
an indefinite number of parts which were in geo- 
metrical progression. Now Archimedes had in effect 
integrated .c* as }* in the second of his three methods 
by using the same width for each of the parallel 
strips: and this was applied by Cavalieri and others 
in the early seventeenth century to higher integral 
powers of x. But when the widths were taken to be 
in geometrical progression, two considerable new 
discoveries were made: one in 1647 by Gregoire de 
Saint Vincent, who found the area of a hyperbola, 
and integrated 2~' as log x; and the other, about the 
same time and probably independently, by Fermat, 
who found the area of the curve a?y? = b@x?, which 
gave the integral of x?/¢ for positive rational exponent. 
This device had rendered the areas of successive 
parallelograms equal in one case and in geometrical 
progression in the other. 

Meanwhile, the differential calculus was emerging 
gradually through the problems of maxima and 
minima and of drawing a tangent to a curve. Kepler 
(1571-1631), who found that the volume of a rect- 
angular block inscribed in a given sphere was largest 
when it was cubical, had reached this result from 
studying a table of such volumes, which further 
disclosed the feature already noticed by Oresme, that 
the change in the variable was small near the 
maximum. Shortly afterwards, a great systematic 
advance towards the calculus was made by the 
Italian school under Galileo (1564-1642), Cavalieri 
(1598-1647) and Torricelli (1608-47) by combining 
the properties of motion with geometry, and by 
rediscovering and systematizing the Archimedian 
method of indivisibles. Thus Galileo introduced the 
idea of finding the tangential direction of a parabolic 
trajectory by attending to the horizontal and vertical 
components of velocity. This led Torricelli, his pupil, 
to apply the method to the curve y = x* and to that 
of 2™y" = constant. Also the ““Geometria Indivis- 


ibilibus” of Cavalieri, which was begun in 1626 and 
published in 1635, exerted a widespread intluence by 
its insistence upon matching the component in- 
divisibles in two comparable figures. Despite its 
logical defect—for it, so to say, reaches as far as the 
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conception fy but omits from [uaz the crucial factor 


dc—it nevertheless proved a powerful and suggestive 
tool. Transmutation of figures became a ready way 
of discovering new and unexpected relations between 
curved figures, as when Cavalieri turned a spiral of 
Archimedes into a parabola with the same length of 
are by straightening out the concentric circles of a 
polar co-ordinate system into parallel lines; or 
again when Torricelli matched the concentric cylin- 
drical elements of a hyperbolic spindle with the 
cross-sections of a right circular cylinder, a result 
equivalent to integrating z~* in finite terms from x 
to infinity. 

Parallel with this influential advance was the 
work of Roberval (1602-75), whose contemporary 
“Traité des Indivisibles’’ lay unpublished until 1693. 
Roberval in turn probably influenced Pascal] (1623— 
62), whose ““Traité des sinus du quart de cercle” 
(1659) fired the imagination of Leibniz when he read 
it in 1673 and led him to think of the ‘characteristic 
triangle’, the sides of which were dz, dy and their 
hypotenuse. Pascal was here dealing with Archi- 
medes’s famous comparison between the superficial 
zone of @ sphere and that of a circumscribing cylinder. 
Pascal moved away from a crude doctrine of in- 
divisibles by attending to the elementary strip that 
gave part of the circular quadrant, and attained the 
equivalent of integrating sin 9 with regard to 9. It 
is surprising that he should have brought the problem 
of quadratures to the point where his diagram 
actually suggested how to deal with the problem of 
tangents, yet without taking the next and crucial 
step out of which the infinitesimal calculus emerges 
whole—-of recognizing that integration and differ- 
entiation are converse operations. 

Meanwhile, Fermat (1601-65), who with Descartes 
founded analytical geometry, had initiated (1629) 
the differential calculus by his algebraic treatment 
in determining the maximum of the product z(a—z2) 
where x may vary. He replaced xz by x + E, equalized 
the new and old expressions, cancelled EZ, made + 
and x+ coincide and deduced that x = ja. 
Though it was far from clear how to justify such a 
procedure that treated EH at once as both non-zero 
and zero, the method was acclaimed and generally 
accepted : it spread to Italy and to the Low Countries 
through Hudde (1633-1704) and Sluse (1622-85) and, 
probably through Wallis, to England. Fermat also 
applied it with success to the problem of tangents. 
Wallis (1616-1703), who published his “Conics” in 
1655 and his ‘“Arithmetica Infinitorum’’ in the 
following year, made further essential advances by 
his careful treatment of the problem of tangents in 
the former and his arithmetical treatment of quad- 
ratures and infinite series in the latter. The sig- 
nificance of the one is seen in what Barrow made of 
it in his ‘““Lectiones Geometrice”’ (1670), and of the 
other in its influence upon Newton. 

The time had now come for the discovery of the 
infinitesimal calculus in its full generality, and the 
credit for this belongs to Barrow (1630-77), Gregory 
(1638-75), Newton (1642-1727) and Leibniz (1646— 
1716). While each made characteristic original con- 
tributions, it is still an open question just how far 
each was influenced by another. Barrow’s ‘“Lectiones”’ 
were a systematic development of both the differ- 
ential and the integral ca’culus, demonstrated entirely 
in geometrical form and shown to be mutually 
converse processes by means of thé fundamental 
theorem, which is explicitly proved, and which 
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enlightens the whole theory. Barrow performed all 
the ordinary processes of differentiation, and changed 
the variable and also interchanged the variables in 
an integral, where he acknowledged the work of 
Gregory. At the advice of a friend (who was Newton) 
he included algebraic rules, that are evidently 
based on Fermat’s method, which he had used 
for the purpose of attaining many of his results, 
just as Archimedes had used his “Method”; 
but the chief concern was the geometrical demon- 
stration. 

Both Newton and Gregory admitted an indebted- 
ness to Fermat in respect to the algebraic manner of 
deriving a tangent. Curiously enough, each of them 
independently replaced Fermat’s symbol EF for the 
increment of z by a small letter 0, a notation which 
is suggestive of, but differing from, an absolute zero. 
This symbol ap in the “Geometries Pars 
Universalis” (1668), a work of great breadth wherein 
Gregory consciously brought the many recent dis- 
coveries in geometry into one view. It contains the 
earliest published form of the fundamental theorem 
of the calculus by solving the problem of finding the 
curve having given the formula for its arc, and 
conversely. Within the next four years Gregory 
developed his “several universal methods yet unheard 
of in mathematics”, by applying the operations of 
differentiation and of integration to factorial series 
and to power series, this last being suggested by 
Mercator’s series for log(1 + 2) in 1668, and by hints 
of what Newton was achieving. Gregory’s expansion 
in 1672 of y in powers of x when y = 1 — cos 6 and 
x = 6+ sin 0 involved eight successive differentia- 
tions of y with regard to x. He prepared a memoir 
for publication but withheld it on hearing that 
Newton had anticipated him. 

To Newton above all belongs the title of first 
inventor of the calculus, a subject which he named 
‘Fluxions’, in that he had learnt or had discovered 
all the properties hitherto mentioned and many more 
(with the probable exception of the expansion by 
successive differentiation) within his early post- 
graduate years, 1664-66; but what is more im- 
portant, he welded these scattered geometrical and 
kinematical results into a systematic analytical form. 
The “De Analysi’’ (1669), which was lent to Barrow 
and other friends, exhibited a breadth and incisive- 
ness that put it in a class apart. Yet it omitted 
much of what Newton already knew, as, for example, 
“The invention of Theorems for finding the crooked- 
ness of lines’’, a typical but unpublished manuscript, 
dated May 1665. In it by quick gradations from the 
simple form ay = xx to the general implicit equation 
(written % = 0) for a curve, Newton investigated 
the centre and the radius of curvature, ending with 
formule that involved the five first and second 
partial derivatives of % with respect to x and y. 
Dots placed right and left of the symbol indicated 
the various derivatives. No distinct account of what 
Newton had achieved by his method of fluxions was 
published until 1693 and then only in part, which is 
unfortunate in view of the controversy with Leibniz 
over the priority of invention. 

Leibniz’s mastery of the differential and integral 
calculus was almost as rapid as Newton’s. It began 
in 1673 and culminated in November 1676 when he 
gave the fundamental relation between these cor- 
relative operations in his own original and char- 
acteristic notation of differentials dz, dy and integrals 


ude. In 1677 he formulated the rules for diffor- 
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entiating sums, products, quotients, ete., of y, z, u, v 
in terms of dy, dz, du, dv. Leibniz held that his 
method was distinct from, and independent of, 
Newton’s, and that it proceeded not by fluxions of 
lines but by the differences of numbers. His dz, dy, 
d*z, etc., were infinitesimal differences which he 
called, with assurance, functions of x, and with which 
he freely worked. He even alluded to fractional 
powers of the operator d. The suddenness of its 
advent and the permanence of its use measure the 
value to mathematical thought of this notation of 
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Leibniz. The corresponding notation of Newton was 


o or else Zo for dx, yo for dy and y/# for dy/dx. Com. 
menting on this in 1712 or thereabout, Newton re- 
marked : “The quantity o is supposed to be either fin- 
ite or infinitely small and vanishes in finite computa- 
tions. The former case forms the method of prime and 
ultimate ratios, the latter the method of moments ; 
each the method of fluxions. The former method is 
geometrical and completely demonstrative, the latter 
is expedite but is set up by principles which are not 
yet demonstrated.” 


NEWS and VIEWS 


Agriculture in West Africa : Prof. John Phillips 


Pror. Joun Pures, formerly professor of botany 
and in charge of soil conservation and pasture 
management research in the University of the 
Witwatersrand, Johannesburg, and more recently 
chief agricultural adviser to the Overseas Food Corp- 
oration, has by agreement relinquished this post 
owing to the reduction in scope of the groundnuts 
scheme in Tanganyika. Prof. Phillips has now 
accepted a post in the University College of the 
Gold Coast, Achimota, Accra, where he will build 
up a faculty of agriculture. The project, which is 
to be financed by University College and other 
funds, aims at the establishment of a faculty capable 
of giving university instruction in agriculture and 
related subjects, at training senior students in re- 
search methods and at making a contribution toward 
the solution of technical problems in the general field 
of agriculture. It is expected that the faculty will 
work in the closest co-operation with the government 
departments of agriculture and forestry and such 
other official or quasi-official organizations as are 

cerned with agriculture or agricultural research 
in one form or another in the Colony. The syllabuses 
will be arranged, as for other subjects, in collaboration 
with the University of London, and the standard of 
the B.Sc. and higher degrees in agriculture to be 
awarded by the College will be in accordance with 
the requirements of that University. Prof. Phillips 
will be responsible for the organization of the faculty 
of agriculture from its inception. The new faculty 
will be financed in part from funds derived from a 
levy on cocoa production ir the Gold Coast. 


Toxic Chemicals used in Agriculture 


Tue Working Party on Precautionary Measures 
against Toxic Chemicals used in Agriculture, which 
has recently issued its first report (H.M. Stationery 
Office. 8.0. Code No. 24-190), has been asked by 
the Ministry of Agriculture and Fisheries, the Ministry 
of Health, the Ministry of Food and the Department 
of Health for Scotland to inquire whether any risks 
arise, from the point of view of the consumer of the 
final product, in the use of toxic chemicals in agri- 
culture and in the storage of food, and to make 
recommendations for protective measures should 
these appear to be desirable. The membership of the 
Working Party is as follows: Prof. S. Zuckerman 
(chairman), Dr. J. M. Barnes, Dr. R. H. Barrett, 
Mr. A. B. Bartlett, Mr. P. N. R. Butcher, Mr. W. 
Morley Davies, Mr. N. R. C. Dockeray, Dr. R. A. E. 
Galley, Mr. R. F. Giles, Mr. C. T. Gi , Mr. 
A. Holness, Dr. B. S. Lush, Mr. J. R. McCallum, 
Dr. R. J. Peters, Dr. H. V. Taylor, Mr. H. Cole 
Tinsley, with Mr. K. R. Allen and Mr. W. K. Melrose 


as joint secretaries. These members represent, in 
addition to the departments concerned, the Medical 
Research Council, the Agricultural Research Council 
and the Agricultural Improvement Council. Organ- 
izations wishing to submit written evidence to the 
Working Party should write to Mr. W. K. Melrose, 
Ministry of Food, Portman Court, London, W.1. 


Medical Mycology 


THE increasing importance in the United States 
of human diseases caused by fungi impelled the 
New York Academy of Sciences to call a conference 
on the subject in 1947. Papers read at this gathering, 
under the chairmanship of Frederick Reiss, have now 
been published (Ann. N.Y. Acad. Sci., 50, Art. 10, 
1209; Sept. 6, 1950;no price). While the sixteen 
papers of the report contain the results of much 
original work, perhaps their greatest collective value 
lies in their provision of an adequate summary of 
recent knowledge in medical mycology. Mycoses 
such as ringworm on school children, and ‘athlete’s 
foot’ in the Armed Forces, are fairly widespread in 
some parts of the United States. The conference 
also served to indicate the more urgent lines of future 
research. Mycological nomenclature demands sim- 
plification (though contributions in this direction 
have been made since 1947). The implications of 
possible immunological reactions are as yet but little 
explored, and relatively little is known about the 
mode of transmission of superficial mycoses. Though 
penicillin is valuable in the treatment of actino- 
mycosis, and fatty acids can be used against certain 
other fungal diseases on some patients, there is still 
a pressing need for more investigation of the all- 
important question of control. 


International Commission on Glass 


TsE annual meeting of the International Com- 
mission on Glass was held in the buildings of the 
Institut du Verre in Paris during June 5-9, under 
the presidency of Prof. W. E. S. Turner. Two 
additional organizations were admitted to the Com- 
mission, namely, the Nordiska Glastekniska Féren- 
ingen and the Japanese Ceramic Association. The 
former is a newly constituted international society 
for the study of glass science and technology, and 
embraces Sweden, Denmark, Finland and Norway ; 
its representatives, elected to membership by the 
Commission, were S. Lindroth (president), F. Gjesmo 
(Norway) and H. Séderstrém (Finland). The elected 
representatives of the Japanese Ceramic Association 
were Prof. I. Sawai and T. Moriya, and with Dr. N. 
Nakamura as president. The number of members of 
the Commission is now thirty-six. Two days of the 


meeting were devoted to symposia, the first dealing 
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with fundamental definitions and standards in glass 
technology, and the other with physical methods for 
the control of the quality of glass during manufacture. 
Visits to the extensive new research laboratories of 
the Compagnie de St. Gobain and to the optical 
glassworks of Parra-Mantois at Le Vesinet followed 
the meeting. 


Roland Eétvés Physical Society of Hungary 


Durinc May 27-29 the Roland Eétvés Physical 
Society of Hungary, with the support of the 
Hungarian Academy of Science, held its first 
local convention. in Pécs. Thirty-two lectures 
were given on the quantum theory of fields, on the 
experimental methods of nuclear physics, and on the 
physics of solids. The opening lecture was delivered 
by Prof. L. Jénossy, who discussed an experiment of 
forty years ago by Prof. Paul Selényi, in which the 
interference of rays emitted by a light source in 
widely diverging directions was demonstrated for the 
first time (Ann. d. Phys., 35, 444 (1911); Z. Phys., 
108, 401 (1938), and 111, 791 (1939); Phys. Rev., 56, 
477 (1939)). The lecture was followed by a demon- 
stration of the experiment. At the conclusion of the 
meeting Prof. S. Kovacs gave a report on the activitie. 
of the Central Physical Institute of the Academy of 
Science, under his direction, and on the progress of 
its new home, which is nearing completion. 


Gramophone Driven by a Hot-air Engine 


In the December 1950 issue of the Museums 
Journal, Dr. Stuart M. K. Henderson describes a 
gramophone of unusual type recently acquired by 
the Museum at Glasgow. Apparently it is of normal, 
early twentieth-century construction; the horn, 
sound box, cabinet and turntable are typical of 
designs about 1908. The drive, however, is by means 
of a motor based on the principle of the hot-air 

ine. It seems clear that it has been constructed 
from standard gramophone parts with an air-engine 
inserted in place of the normal motor. The heat is 
obtained from a methylated spirit burner placed 
under a cylinder below a mica box. In his article 
Dr. Henderson gives full details of the construction. 
He is anxious to hear of any other examples. 


Canadian Society of Microbiologists 


Some 175 microbiologists from eight provinces of 
Canada met at the University of Ottawa during 
June 7-8 and formed a Canadian Society of Micro- 
biologists (Société Canadienne des Microbiologistes). 
Officers of the new Society are: President, Dr. 
R. G. E. Murray, Department of Bacteriology and 
Immunology, Faculty of Medicine, University of 
Western Ontario; Vice-Presidents, Dr. Maurice 
Panisset, Institut de Microbiologie et d’Hygiéne, 
Université de Montreal, and Dr. A. G. Lochhead, 
Science Service, Department of Agriculture, Ottawa ; 
and Secretary-7 reasurer, Dr. N. E. Gibbons, Division 
of Applied Biology, National Research Council, 
Ottawa. A Council was also elected, the members 
representing as many fields of microbiology and 
regions of Canada as possible. Twenty-five papers 
dealing with general, agricultural, industrial and 
medical microbiology were presented at this inaugural 
meeting. 


Freedom and Responsibility : Conference at Oxford 


THE organization known as the Present Question 
Conference, which was founded in 1945, is an in- 
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dependert non-profit-making association of men and 
women in all walks of life which seeks to reaffirm the 
importance of human values and relationships amid 
the growing impersonalism and materialism that 
tend to characterize life to-day. The Conference 
works along three lines: small groups, which meet 
regularly throughout the year; major conferences ; 
and publication of the journal Question. . The con- 
ference this year, to be held at Lady Margaret Hall, 
Oxford, during August 4-11, will be on “Freedom 
and Responsibility”. Each day of the conference will 
consist of lectures, study groups and discussion 
devoted to a particular aspect of the general theme, 
and on August 9 Sir John Cockcroft and Dr. J. 
Bronowski will be the two speakers, under the chair- 
manship of Prof. F. E. Simon, their subjects being 
“Pure Science” and “Applied Science”, respectively. 
The fee for the’ conference is 21s. (students 15s.) and 
accommodation is available at Lady Margaret Hall. 
The journal Question is issued three times a year 
(7s. 6d. a volume, or 2s. 6d. each issue, plus postage). 
All inquiries relating to the Present Question Con- 
ference should be addressed to the secretariat at 
37 Middleway, London, N.W.11. 


Courses on Rural Studies 

THE Association of Agriculture, in co-operation with 
a number of local bodies, is arranging several courses 
of study during the summer. The subjects covered 
include: rural sociology (at Barford, Warwick) ; 
man and the land (at Perth); the content and 
teaching of rural science (at Trinity College, Car- 
marthen) ; biology and agriculture (at Harper Adams 
Agricultural College, Shropshire) ; man and his food 
(at Shuttleworth College, Biggléswade) ; and biology 
and social studies (at the Cumberland and Westmor- 
land Counties’ Farm School, Penrith). Particulars 
can be obtained from the General Secretary, Associa- 
tion of Agriculture, 238-240 Abbey House, 2 Victoria 
Street, London, 8.W.1. 


University of Birmingham 

Pror. P. B. Mepawar has resigned from the 
Mason chair of zoology in the University of Birming- 
ham on being appointed Jodrell professor of zoology 
and comparative anatomy in University College, 
London. The following resignations from Birming- 
ham have also been announced: H. McManus, 
lecturer in mathematical physics, on appointment as 
research officer at the Canadian Atomic Energy 
Project, Chalk River, Ontario; S. J. Green, lecturer 
in chemical engineering, on taking up a senior 
appointment with Glaxo Laboratories, Ltd.; F. E. 
Kras, lecturer in mechanical engineering; M. J. 
Wise, lecturer in geography, on appointment as 
lecturer in geography in the London Schoc! of 
Economics. The following appointments have 
recently been made in the University: B. Mills, 
lecturer in mechanical engineering ; Dr. R. W. Cahn, 
lecturer in metallurgy ; Dr. P. T. Matthews, Imperial 
Chemical Industries fellow in mathematical physics ; 
Dr. K. F. Chackett, Imperial Chemical Industries 
fellow in physics, The second chair of physics in the 
University has been named the Oliver Lodge chair 
of physics, to commemorate the work in physics 
done by Sir Oliver Lodge, first principal of the 
University. An annual lectureship, to be called the 
8. J. Ellis Memorial Lectureship, has been endowed 
at the Department of Mechanical Engineering by 
funds subscribed by past and present members of 
the Department. 
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Geological Society : Officers 


Tue following have been elected officers for the 
ensuing year of the Geological Society: President, 
Dr. G. M. Lees; Vice-Presidents, Prof. O. T. Jones, 
Dr. W. Campbell Smith, Dr. C. J. Stubblefield, Prof. 
D. Williams; Secretaries, Prof. 8. E. Hollingworth, 
A. J. Butler; Foreign Secretary, Prof. O. T. Jones; 
Treasurer, P. Evans 


American Society of Biological Chemists: Officers 


Tue following have been elected officers of the 
American Society of Biological Chemists for the year 
1951-52: President, Dr. Vincent duVigneaud ; Vice- 
President, Dr. H. A. Mattill; Secretary, Dr. Elmer 
H. Stotz (Biochemistry Department, University of 
Rochester School of Medicine and Dentistry, 
Rochester 20, N.Y.); Treasurer, Dr. P. P. Cohen ; 
Councillors, Dr. H. T. Clarke, Dr. C. F. Cori and Dr. 
W. M. Stanley. 


The Night Sky in July 


New moon occurs on July 4d. 07h. 48m., v.T., and 
full moon on July 18d. 19h. 17m. The following 
conjunctions with the moon take place: July 3d. 
O8h., Mars 4° S.; July 5d. O8h., Mercury 2° S.; 
July 8d. 08h., Venus 0-6° S.; July 10d. 16h., Saturn 
4° N.; and July 24d. 12h., Jupiter 5° S. In addition 
to these conjunctions with the moon, Venus is in 
conjunction with Regulus on July 7d. 04h., Venus 
being 0-1° N., and Mercury is in conjunction with 
Regulus on July 27d. 03h., Mercury being 0-6° S. 
Mercury is an evening star but sets too soon after 
the sun in the early portion of the month to be seen ; 
on July 15 and 31 it sets at 21h. 15m. and 20h. 40m., 
respectively, and may just be seen after sunset. 
Venus is an evening star, setting at 22h. 40m., 21h. 
45m. and 20h. 45m., at the beginning, middle and 
end of the month, respectively, during which time 
the visible portion of the illuminated disk decreases 
from about 0-45 to 0-26; but there is a slight 
increase in brightness owing to the planet approaching 
nearer to the earth by nearly twenty million miles. 
Mars, a morning star, rises a little before 3h. during 
July, but in the earlier part of the month its rising 
is rather too close to that of the sun for favourable 
observation. Jupiter rises at midnight on July 1, 
and at 23h. and 22h. on July 15 and 31, respectively, 
and can be observed a little south of 3 and ¢ Piscium. 
Saturn sets at 23h. 30m., 22h. 40m. and 2lh. 35m. 
at the beginning, middle and end of the month, 
respectively, and is visible in the constellation Virgo, 
forming a triangle with the stars 6 and 7 Virginis, 
Saturn being north of the stars. Occultations of stars 
brighter than magnitude 6 are as follows: July 15d. 
20h. 42-5m., t Scor. (R); July 20d. 23h. 41-0m., 
« Aquar. (D); July 21d. Oh. 50-lm., ¢ Aquar. (R) ; 
and July 27d. Olh. 34-3m., ¢ Arie. m (R). D and R 
refer to disappearance and reappearance, respectively, 
and the times to observetions’made at Greenwich. 
The earth reaches aphelion on July 4. 


Announcements 


Tue Joule Museum at Salford will be opened by 
Alderman J. Brentnall, chairman of the Education 
Committee of Salford, on July 3. The opening 
ceremony will be preceded by a reception at the 
University of Manchester with an address on “‘Joule’s 
Scientific Outlook’”’ by Prof. L. Rosenfeld, professor 
of theoretical physics in the University. 
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Sm Henry Tizarp, chairman of the Advisory 
Council on Scientific Policy, is to open the new 
research and development buildings of the Simon 
Engineering Group at Cheadle Heath, Stockport, on 
July 3. 

Mr. R. 8. Leien has been elected to a Beit 
Fellowship for Scientific Research of the value of 
£500 per annum, tenable at the Imperial College of 
Science and Technology, for research on the elastic 
properties of metals and alloys. 


THE Review of Coal Tar Technology for January-— 
June 1950 (issued by the Coal Tar Research Associa- 
tion, Oxford Road, Gomersall, near Leeds; pp. 72; 
1951; 5s.) contains brief abstracts of publications 
and patents dealing with all aspects of coal tar 
technology, classified under appropriate headings, 
and is likely to be of interest to many scientific 
workers outside the industry. 


Tre Faraday Society is organizing a general 
discussion, open to all, on the “Size and Shape 
Factor in Colloidal Systems’’, to ve held at Ashorne 
Hill, Leamington Spa, during July 18-20. There will 
be four sessions: classical colloids (theory of size 
distribution, paints, coals and greases, etc.), colloidal 
and polyelectrolytes (micelle and swollen micelle), 
fibrous macromolecular systems (cellulose and muscle) 
and viruses. Accommodation is available at Ashorne 
Hill. The fee for the conference is £1 (members 5s.), 
and applications must be sent, before July 4, to the 
assistant secretary of the Faraday Society at 6 Gray’s 
Inn Square, London, W.C.1. 


A SUMMER school in programme design for auto- 
matic digital computing machines, on the lines of 
the one held last year, will be given in the University 
Mathematical Laboratory, Cambridge, during Sep- 
tember 11-21, 1951. The course will give a basic 
training in the mathematical use of machines, dealing 
with the processes employed and their embodiment 
in programmes which specify the operation in detail. 
Lectures and practical classes will be held in the 
design of programmes for the Laboratory’s electronic 
delay storage automatic calculator. Application 
forms, to be completed by July 14, can be obtained 
from G. F. Hickson, secretary of the Board of Extra- 
Mural Studies, Stuart House, Cambridge. 


Tue Cambridge Branch of the Association of 
Scientific Workers is to a@ conference on 
“Ethical Problems of the Scientific Worker”, which 
will be held in Cambridge during July 28-29. Among 
the speakers will be Lord Haden Guest, president of 
the Association, Prof. N. F. Mott and Dr. John 
Hammond. Further particulars can be obtained from 
the Conference Secretary, Cambridge Branch, Associa- 
tion of Scientific Workers, 27 Bateman Street, 
Cambridge. 


THE second conference of the International Union 
of Leather Chemists’ Societies will be held at the 
Portland Hall Annexe of the Regent Street Poly- 
technic, London, W.1, during September 9-14, under 
the presidency of J. R. Blockey. The Society of 
Leather Trades’ Chemists is the host society. During 
the conference, four sessions will be devoted to the 
reading of papers, and in addition a number of social 
events and excursions have been arranged. Forms 
of registration for the conference, to be completed 
by August 10, can be obtained from G. H. W. 
Humphreys, Forestal Central Laboratories, Harpen- 
den Rise, Harpenden, Herts. 
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NEW X-RAY EVIDENCE ON THE CONFIGURATION OF 
POLYPEPTIDE CHAINS 


Polypeptide Chains in po |-L-glutamate, 
Keratin and Hemoglobin 
OLYPEPTIDE chains in certain synthetic poly- 
mers, in fibrous proteins of the keratin-myosin— 
fibrinogen group, and also in hemoglobin, appear to 
be coiled or folded to about half the length of a fully 
stretched chain. Many different chain configurations 
have been proposed to account for the X-ray diffrac- 
tion data’, the latest being those of Pauling, Corey 
and Branson*. Until now, however, the lack of any 
simple and decisive criterion in the X-ray diffraction 
pattern has made it difficult to test the validity of 
proposed models. This communication describes a 
new reflexion, not hitherto observed, which is given 
by the proteins mentioned above. The spacing at 
which this reflexion appears excludes all models except 
the 3-7 residue helix of Pauling, Corey and Branson, 
with which it is in perfect concord. 

This model has two types of repeat : (a) the distance 
between successive turns of the spiral (5-55 A.), and 
(b) the spacing along the chain of successive amino- 
acid residues (1-5 A.). Thus there are in this model 
3-7 residues per turn. Pauling and Corey* quote a 
calculation by V. Shoemaker showing that the 
5-1-A. reflexion can be explained by the turn of the 
spiral. I have found a new reflexion from planes 
perpendicular to the fibre axis at a spacing of 1-50 A. 
which corresponds to the repeat of the amino-acid 
residues along the chain. This reflexion was dis- 
covered by oscillating the specimens about a direction 
normal to the fibre axis, sc as to satisfy Bragg angles 
for planes perpendicular to that axis, and by taking 
photographs on cylindrical films of 3-cm. radius 
instead of the flat plates normally used. 


Repeat ES) of 

Structure Illustration of Screw Reet 
by axis reflexion 

Ambrose, Elliott 

and Temple (ref.4)| Fig. 6,ref.1 | 5-0-5-6 2 2-5-2°8 

Kendrew 

and Perutz (ref. 1)| Fig. 10, ref. 1 5-4 3 1°8 

Huggins (ref. 5) Fig. 11, ref.1 | 5-2 3 1-7 

Bragg, Kendrew 

and Perutz (ref.1)| Fig. 12,ref.1 | 5-6 4 1-4 

Astbury and Bell 

(ref. Fig. 8, ref.1 | 10-2 2 5-1; 1°7 

Pauling, Corey and 

Branson Fig. 2,ref.2 |X x 1°5 - 1°45 


The appearance of a 1-50-A. reflexion from planes 
perpendicular to the fibre axis is incompatible with 
any other model so far proposed, for the following 
reason. All these models possess screw axes of 
symmetry. Thus if the chain axis Y is an n-fold 
screw, 0kO should be absent for k = nm, where m 
is any integer. The first 0k0 reflexion should occur 
at a spacing of d = b/n, where 6 is the repeat of 
pattern along the chain. The table lists the structures 
so far proposed, together with their repeat distances, 
their types of screw axes and the spacing of the first 
0k0 reflexion to be expected. It is seen that the only 
structure to give a 1-5-A. reflexion is that of Pauling, 
Corey and Branson; the one that comes closest to 
it (1-4 A.) is a topographically similar model with a 
fourfold screw axis proposed by Bragg, Kendrew and 
Perutz. 

Bamford, Hanby and Happey’ attempted to 
interpret their X-ray photograph of poly-y-benzyl-t- 


glutamate in terms of a structure ing a repeat 
of 5-0-5:6 A. and a screw dyad, which should give a 
strong reflexion at 2-5-2-8 A. Oscillation photo- 
graphs of an oriented film of the poiymer, kindly lent 
to me by Dr. A. Elliott, were taken about the normal 
to the fibre axis, but showed no such reflexion. On 
the other hand, an extremely powerful reflexion was 
discovered at a spacing of 1-50 A. (Fig. 1), in agree- 
ment’ with the structure postulated by Pauling and 
Corey*. The presence of this reflexion does not in 
itself prove the correctness of Pauling and Corey’s 
structure, but taken in conjunction with the favour- 
able agreement of observed and calculated intensities 
of other reflexions already obtained by these authors, 
it leaves little doubt about their structure being right. 

The reflexion at 1-50 A. was also discovered on 
oscillation photographs of horse hair and of porcupine 
quill tip. (It is actually listed as one of the meridional 
reflexions of porcupine quill tip by MacArthur’, but 
its significance does not seem to have been realized.) 
Fig. 2 is a Geiger counter spectrometer record of horse 
hair kindly placed at my disposal by Mr. Andrew 
Lang, which shows the relative intensities of the 
5-1-A. and the 1-5-A. reflexions. When hair is 
stretched to the 8-form the 1-5-A. reflexion vanishes. 

Pauling and Corey also propose a structure of 
feather rachis keratin’®. So far as can be seen from 
their illustration, this consists to about three-quarters 
of its volume of 3-7 residue helices, the remaining 
quarter being made up of ‘pleated sheets’ of extended 
chains. If this structure were correct, feather rachis 
keratin should show the 1-5-A. reflexion. Prolonged 
exposure of seagull’s feather rachis set at the appro- 


of poly-y-benzyl-L-glutamate, 


fibre axis horizontal and normal 
between angles of 55° 


photogra| 
wi 
(6) Fibre axis oscillated 
beam. Arrow indicates 1-50-A. reflexion. 


Fig. 1. X-ra: 
(a) nventio 
to X-ray beam. 
and 85° from X-ray 
8-em, cylindrical camera, copper Ka radiation 
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10 5 3 2 15 1°25 
Spacing (A.) 

Fig. 2. Geiger counter spectrometer record of horse hair rotated 

about a normal to the fibre axis. (A) Bragg angle for 0k0 planes 

20 = 7°-75°, taken with reduced o—— of _. (B) Repeat 

of 20 = 55°-75° with full aperture of bea 
priate Bragg angle revealed no trace of such a reflexion, 
which shows that the structure proposed by Pauling 
and Corey must be wrong. 

The three-dimensional Patterson synthesis of horse 
methzmoglobin shows rod-like concentrations of 
high vector density parallel to the crystallographic 
X-axis''. My interpretation of that synthesis led 
me to the conclusion that the hemoglobin molecule 
consists of a compact bundle of close-packed chains 
running parallel to the X-axis and having the a- 
keratin configuration. The X-ray diffraction pattern 
of hemoglobin fades out at a spacing of about 2 A., 
and no diffraction pattern at smaller spacings had 
hitherto been observed. Taking the X-axis as a 
possible chain axis, a search was made for reflexions 
in the 1-5-A. region by taking a 5° oscillation photo- 
graph in the appropriate orientation of the crystal. 
A picture was obtained in which the bulk of the 
reflexions fade out at a spacing of 2 A. as usual, but 
protruding from this is a faint bulge with a distinct 
maximum of intensity at 1-50 A. A preliminary 
search has not revealed. any such effect in other 
crystallographic directions. 

The three-dimensional Patterson synthesis of 
hemoglobin shows neighbouring chains to be 10-5 A. 
apart and arranged in cylindrical close-packing 
Taking the density of the protein as 1-30 and the 
mean residue weight as 112-5 "4, the number of residues 
in a ‘sub-cell’, 10-5 x 10-5 x 1-5 xX sin 60° = 143 A.?, 
can be calculated : 

143 x N 

112-5 

which is the number to be expected for the 3-7 
residue helix. These results add to the evidence in 
favour of the hemoglobin structure proposed by me™ 
and indicate that the chains are coiled to form 3-7 
residue helices in poly-y-benzyl-t-glutamate, in 
a-keratin and in hemoglobin. 


= 1-00 residue, 
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The discovery of the 1-5-A. reflexion shows that 
even relatively disordered substances like hair may 
contain an atomic pattern of such high intrinsic 
regularity that it gives rise to X-ray diffraction 
effects at spacings where they had never before been 


suspected. 
M. F. Pervurz 
Cavendish Laboratory, 
of Cambridge. 
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Polypeptide Chains in Frog Sartorius Muscle 

Oscillation photographs of dried frog sartorius 
muscle were taken about a direction normal to the 
fibre axis using a 3-cm. cylindrical camera and copper 
radiation. The specimens included muscle dried in 
the stretched, relaxed and contracted state (con- 
traction by electrical stimulus). All photographs 
show the 1-5-A. reflexion from planes normal to the 
fibre axis, as described in the preceding communica- 
tion. The reflexion is most intense on photographs 
of stretched muscle, slightly weaker on pictures of 
relaxed muscle, and very faint on photographs of 
contracted muscle. Thus both stretched and relaxed 
muscle seem to contain polypeptide chains coiled in 
the 3-7 residue helix and running parallel to the 
fibre axis. It is too early to say whether the weaken- 
ing of the 1-5-A. reflexion on contraction is due to 
a change in chain configuration or to the disorienta- 
tion of larger units. In any event, clear evidence on 
the mechanism of contraction cannot be expected 
unless X-ray photographs are taken during an actual 
twitch. In addition to the 1-5-A. reflexion, which 
can be recognized as an Ok0 reflexion by its small 
angular spread, the photographs also show a wide arc 
at 2-9-3-0 A. which is about as intense as the 5-1-A. 
reflexion. This are is strongest in stretched and 
weakest in contracted muscle, and was also observed 
in oscillation photographs of hair. 

Our results are incompatible with the mechanism 
of muscle contraction proposed by Pauling and 
Corey', who suggest that the chains in extended 
muscle are almost fully stretched, and that they coil 
up to form 3-7 residue helixes on contraction. On 
the other hand, our findings are in accord with those 
of Astbury and Dickinson’, who showed both extended 
and relaxed muscle to have the «-keratin structure 
which becomes disorientated on contraction. 

We are grateful to the Medical Research Council 
for financing the work described above. 

H. E. Huxtey 
M. F. Pervutz 
Cavendish Laboratory, Cambridge. 
Peet, | L., and Corey, R. B., Proc. U.S, Nat. Acad. Sci., 37, 261 


* asthary, and Dickinson, 8., Proc. Roy. Soc., B, 129, 307 
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SUBSTITUTION PRODUCTS OF TROPOLONE AND ALLIED 
COMPOUNDS 7 


By Pror. TETSUO NOZOE 
Chemical Institute, Faculty of Science, Tohoku University 


INCE compounds having a tropolone nucleus 

(I, R =H), as initially proposed by Dewar’, 
have been successively found in Nature** and have 
also been obtained by synthesis*-’, interest has 
centred on the aromaticity of these peculiar, un- 
saturated, seven-mem ring compounds. How- 
ever, reports on the substitution products of tropolone 
and its derivatives (hereafter termed ‘tropoloids’* 
for the sake of convenience) have been limited to a 
mere mention of crystalline bromo® or azo com- 
pounds*4-44,7), so far as I know, and no reference has 
been found to systematic studies on the substitution 
reactions of tropoloids in other laboratories ; though 
recently Haworth’ obtained tropolone aldehyde and 
carboxylic acid by the oxidation of 8- (that is, m-) 
methyl tropolone, and Bartels-Keith and Johnson 
(Chem. and Indust., 602, 1950) reported on 
the synthesis of carbethoxy-tropolone. The present 
article gives a general survey of our work in this 
field. 

My co-workers and I have carried out extensive 
studies on the substitution reactions of hinokitiol 
(I, R = 4-C,H,)*, that is, Erdtman’s §-thujaplicin’, 
for the past few years. As a result, about a hundred 
substitution products have been obtained and 
studied, including halogeno™, nitro’, nitroso’, 
azo™¢, and sulphonic acid derivatives’4, as well as 
amino’? and hydroxy compounds'*/, The chemical 
structures of the majority of these compounds 
have been confirmed by the use of various 
organic chemical methods, such as_ consider- 
ation of the course of their formation, diazo- 
coupling’¢, sulphonation’*!°¢, and especially the 
structural determination of m-cumic acid derivatives 
(III) obtained by rearrangement", together with 
such physical methods as the measurement of dipole 
moments" and infra-red absorption 


x; 
4 
B (1) (11) (rrr) 


We have also succeeded in synthesizing tropolone 
(I, R =H), the mother substance of these series, 
quite independently of other laboratories’, and at 
about the same time. Moreover, we have synthesized 
methyl (meta and para)**, ethyl (meta)*¢, isopropyl 
(ortho®, and para*) and tert.-butyl (meta and 
para)*? homologues of tropolone, and carried out 
experiments on their substitution reactions®™. 


OE 
‘OH 
(Iv) 


In order to explain the unique characteristics of 
tropoloids*—their remarkable stability in spite of the 


unsaturated, seven-membered ring structure, high 
susceptibility to electrophilic reagents, fair amount 
of acidity though forming a conjugate acid cation 
(IV) in the presence of strong acids, high tendency 
towards complex salt formation, the large polar- 
izability, etc.—I* have assumed also resonance 
between the many ionic and non-ionic structures 
accompanied by the formation of a hydrogen bond, 
and have classified these into three types (A, B and 
C) which may conveniently be shown by the following 
representative formule : 


i- 
CX 


Based on the measurements of dipole moments" 
and magnetic susceptibilities’, type B was found 
to be making the chief contribution in a normal 
state*’. As was made clear by the consideration of 
the resonance structure (type C)® and calculation of 
the x-electron density by molecular orbital treat- 
ment?*.15, the positions of the tropolone nucleus 
most susceptible to electrophilic substitution should 
be o, p and o’®4.15 (3, 5 and 7). Our experimental 
results entirely support this conclusion. 

However, the substitution of hinokitiol is far more 
complicated, due to the steric hindrance and inductive 
effect of the isopropyl group in its meta position. The 
nature of the substitution products and their yields 
vary greatly accordin~ to the kinds of solvents used, 
the presence or absence of catalysts, as well as the 
temperature and other conditions of reaction™. 
Quite recently, Dewar’® predicted that electrophilic 
substitution would occur solely in the para 
position of tropolone; but the actual reactions are 
not so simple*. 

In tropolons and its homologues, the azo group 
most easily enters in the para position’®"!, and when 
this position is already occupied by alkyl*? or 
halogen’*/*¢ or a sulphonic acid group’, the 
coupling scarcely es place; or if it does, it is 
wholly different from the usual manner and is fairly 
difficult to handle. 

The most interesting of the azo compounds is (V), 
from hinokitiol. By heating (V) with glacial acetic 
acid or ethanol, or by simply heating (V) above its 
melting point, it becomes what may be termed 
‘hinopurpurin’*.°°, a compound assumed to possess 
an unsaturated, seven-membered ring quinonoid 


$-NH 
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structure (VI) (hereafter designated as the ‘tropo- 
quinonoid’**). This rearrangement does not occur at 
all in the case of the azo compounds of tropolone® or 
its methyl", ethyl*¢ or ortho-isopropyl'** homologues. 
We assumed that this rearrangement is due to the 
specific steric influence of the isopropyl group in the 
meta position of hinokitiol®. m-tert.-Butyltropolone 
does not react with a diazonium salt‘. 

If instead of the fully ionic reagent such as the 
above-mentioned diazonium salt, one uses non-ionic 
or almost non-ionic reagents such as halogen or nitric 
acid, then the initial substitution takes place, not 
in the para but in the two ortho positions® (though 
a chlorine atom has a tendency to enter to some 
extent also into the para position’™). This is assumed 
to be due to the activation of the reagents by the 
hydrogen bonding (ortho effect) with the hydroxyl 
group of the tropoloid nucleus™, 


(VIII) 


However, the situation becomes entirely different 
in the case of a second substitution. When there is 
an eleciro-negative group (X) in the ortho or ortho’ 
position, a hydrogen-bonding of type (VII) also 
becomes possible, and the second group may then 
enter the para position by a secondary intramolecular 
rearrangement via an intermediate (VIII) of a tropo- 
quinonoid structure”. Due to the steric hindrance, 
o,p- (3, 5) disubstitution products (II : X, = H) 
become more difficult, or almost impossible, to form 
than trisubstituted products (II)*:1, 

Since there is no steric hindrance in the case of 
tropolone (I, R = H), it easily gives trihalogen com- 
pounds in ionic media; but in non-ionic media it 
gives a crystalline molecular compound of a special 
structure, or a crystalline oxonium (conjugate acid) 
salt, Nitration with nitric acid in glacial acetic 
acid yields ortho-mononitro-tropolone as well as 
polynitro-tropolones'“, while nitrosation of tropolone 
with sodium nitrite and acetic acid gives p-nitroso 
tropolone’, 

Generally, tropoloids cannot be sulphonated by 
concentrated or fuming sulphuric acid because they 
take the form of the conjugate acid cation (IV) and 
become resistant to cationoid reagents”. They can 
easily be sulphonated, however, by heating with 
sulphamic acid. In the case of tropolone itself, the 
sulphonic acid group enters into its para position’, 
and only attacks the ortho positiow when the para is 
blocked by alkyl or bromine™. By contrast, the 
sulphonic acid group enters only into the ortho’ (7) 
position of hinokitiol (I, R = 7-C,H,) even though 
the para position is vacant'®*, whereas the azo group 
enters easily into its para position only, as described 
above. Sulphonation is quite difficult in the case of 
a-thujaplicin, that is, the o-isopropyl isomer of 
hinokitiol, although both para and ortho position are 
unoccupied’, This must be one of the unique 
features of the tropoloid system. 

In the case of a-thujaplicin, a new tautomer of 
melting point 25-5° has been recently obtained!” 
besides the compound hitherto known of melting 
point 34°%.%, This is of interest in connexion with 
the fact that when a large and flat group such as 
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nitro enters into a position where there is consider- 
able steric interference, such as the ortho (3) position 
of hinokitiol, invariably two stable stereoisomers 
(kinds of tautomers) are formed*®-1%, It can be 
assumed that, since there already exists a certain 
amount of ring strain® in the tropolone nucleus, and 
because the range of influence of each ring carbon 
atom in a heptagon is narrower than those in a 
hexagon, the coplanar tropolone nucleus becomes 
distorted by the steric interference of atoms or groups 
coming into its proximity. Then, as a result of the 
loss of coplanarity of the tropolone nucleus, a fairly 
large change may be brought about in the conjugate 
of its x-electrons, so that quite different 
chemical and physical characteristics might become 
ible. 
is the study of such a unique system, hitherto 
unknown, present in these tropoloids, it is not enough 
to rely solely on the routine methods of organic 
chemistry”. One must expect full co-operation from 
the field of physical chemistry ; only thus can we 
expect the newer and wider domain in tropoloid 
chemistry to be opened before us*. 

Compounds of the tropolone series, in spite of the 
unsaturated, seven-membered ring structure, are very 
stable in general. However, when they are heated 
with highly concentrated alkalis, they undergo 
benzilic acid rearrangements to give benzene carb- 
oxylic acids, although the ease or difficulty of such 
rearrangement differs with each compound. 

According to our experiments, hinokitiol (I, R = 
i-C,H,) is almost unaffected by being heated with 
alkalis at 250-300° for 30 min.**, whereas o- or 
p-nitrohinokitiol undergoes rearrangement on being 
heated for 10 min. with concentrated potassium 
hydroxide at 150-160°"*. On the other hand, o’,p- 
dinitrohinokitiol (II:X,=H; X, =X; = NO,) 
does not undergo mt with alkali, but 
does so upon being heated with 50 per cent aqueous 
ethanol at 100° for 10 min., or with absolut 
methanol or ethanol at 50—-60° for a few minut 
giving 0’,p-dinitro-m-cumic acid (III: X, = H, X, = 
X, = NO,) or its respective esters. By the utili- 
zation of such specific reactions, we have been able 
to determine substituent positions in some hinokitiol 
derivatives™4, 

Reduction of various azo'¢, and nitro 
compounds’.1*¢ of tropolones by catalytic or other 
means gives aminotropolones in good yield. These 
aminotropolones, similar to benzenoid amines, when 
submitted to the Sandmeyer reactions'®-!*.'%, yield 
various halogeno and other derivatives. These facts 
not only point to the high aromaticity of tropoloids 
but also provide bases for the structural determina- 
tion of various tropolone derivatives’’.“. Under 
certain reaction conditions, p-aminotropolones yielded 
what may be termed p-tropoquinones’”, while o- and 
o’-aminohinokitiols yielded hydroxy derivatives of 
o- and p-cumic acids (that is, salicylic acid homo- 
logues) by the diazo reaction™-1’. 

Some workers in this field have recently taken up 
the question of the biogenetic relations of tropolones 
to the naturally occurring aromatic carboxylic 
sugars’, anthocyanins’ and alkaloids’*. 
These suggestions offer an attractive topic for 
research, although they must await further experi- 
mental evidence. In this connexion, also, study of 
the aromatization reactions of tropoloid compounds 
would be of great interest. 

Pharmacological, antibiotic’ and biological effects 
(for example, on Yoshida sarcoma’) of various 
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compounds of the tropoloid series have already been 
studied by our co-workers in these fields, and several 
reports have been published. (March 18. 
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*(@) Nozoe and Katsura (Shigeo), J. Pharm. Soc. Japan, G4, 74 
(0) and Nicholson, J. Chem. Soec., 116 


Arnstein, y and Scott, J. Amer. Chem. 
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AUSTRALIAN UNIVERSITIES : 
THEIR FINANCIAL POSITION 


By Six DOUGLAS COPLAND, K.B.E., C.M.G. 
Vice-Chancellor of the Australian National University, 
Canberra 


NDER the influence of rising costs and a doubling 

of student numbers, the running costs of Aus- 
tralian universities increased from about £850,000* 
in 1939 to about £1,850,000 in 1946 and £3,500,000 
in 1950. The universities were unable to raise their 
revenues accordingly. Income from fees rose three- 
fold; but the universities were reluctant to increase 
the scale of fees. As a proportion of running costs, 
revenue from fees has fallen from 26 per cent in 1939 
to 21 per cent in 1950. Endowment income likewise 
has failed to keep pace with the increase in running 
costs, and the position was only partly saved by an 
increase in State grants from £350,000 in 1939 to 
£1,400,000 in 1950, and by the entry into the field, 


* Ali values are ¢ in Australian pounds, and where com- 


bebeeen expenditure in — Britain and Australia, 
———- ustralian currency at the 


the British figures have been converted to 
current rate of exchange. 
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on a substantial scale, of the Australian Common- 
wealth Government. Before the War the Common- 
wealth Government had provided the universities 
with about £35,000 by way of special research 
grants and other grants for particular purposes. By 
1950 this figure had risen to about £500,000, of 
which £300,000 represented subsidies for the 
training of ex-Service men and women (under the 
Commonwealth Reconstruction Training Scheme) 
and £110,000 _& general grant for research and 
research in the physical, biological and 
social sciences. In the immediate post-war years the 
Commonwealth Government had also provided 
generous financial assistance for capital purposes. 

Even so, the universities were faced with the 

of a combined deficit of about £350,000 in 
1950, and the £300,000 they received as Common- 
wealth Reconstruction Training Scheme subsidies in 
1950 was expected to diminish rapidly and com- 
pletely to disappear in the space of another two or 
three years. The State Governments, themselves 
faced with financial difficzliies, would have been 
hard pressed to fill this gap, and little relief could be 
expected from a fall in student numbers—until 1953 
student numbers are expected to fall slightly, but 
their minimum level will be about twenty-eight 
thousand compared with fourteen thousand in 1939. 
The year 1951 also marks the beginning of a large- 
scale attempt by the Commonwealth Government to 
ensure a high level of university enrolments by means 
of its ambitious scholarship scheme, under which 
three thousand scholarships will be offered each year 
to students in universities and university-type 
institutions. As a result of this scheme, about ten 
thousand university students will receive financial 
assistange by way of fees paid, and in some cases 
living allowances, and no student should henceforth 
be debarred from completing a university course by 
reason of lack of finance. As a result of this scheme, 
and under the influence of the higher birth-rate in 
the late ‘thirties and early ‘forties, and the present 
large-scale immigration, student members are ex- 
pected to expand rapidly after 1953. The significance 
of the scholarship scheme for university finances is 
that, taken by itself, it will involve the universities 
in further financial commitments without a com- 
mensurate increase in revenue—fees by themselves 
contribute only a part of the cost of tuition. 

Even the significant increase in university ex- 
penditure that occurred between 1939 and 1950, 
moreover, did not enable the universities to operate 
on a scale in any way commensurate with their 
responsibilities to the nation. Compared with 
universities in the United States, of course, their 
revenues were pitifully low; but a rough comparison 
with Great Britain reveals quite clearly how the 
activities of Australian universities have been 
restricted through lack of finance. Excluding capital 
expenditure, the expenditure of British universities 
in 1948-49 amounted to approximately £240 per 
full-time equivalent student. In 1949 Australian 
universities were able to spend only some £120 on 
each of their students. Grants by the British Govern- 
ment averaged £150 in 1949-50 compared with an 
Australian figure of £75 (from both Commonwealth 
and State grants). 

In endeavouring to keep within the financial 
‘strait-jacket’ imposed by these conditions, the 
universities by the end of 1950 had reached a position 
which was described by the Australian Vice-Chan- 
cellors’ Committee as follows: ‘Throughout the 
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Universities the pattern is almost invariably the 
same— unbalanced development as between faculties ; 
salaries that are too low to attract overseas lecturers 
or to hold Australian staffs; inadequate teaching 
facilities ; overworked staff who, in trying to main- 
tain standards, have been preoccupied with teaching 
and administrative duties to the detriment of 
research ; inadequate research facilities ; repairs to 
buildings and plant that have to be deferred; and 
a deficit that somehow has to be met”. 

The vice-chancellors pointed out that up to that 
time the universities had been able to maintain their 
teaching standards, in spite of the tremendous 
problems caused by the doubling of student numbers 
after the War. But this had only been possible 
because of constant overwork and improvisation on 
the part of teaching staffs, and it was suggested that 
if no relief were afforded soon an appreciable lowering 
of standards would be inevitable. To provide the 
necessary relief the financial resources of the univer- 
sities would have to be increased substantially. 

This was the background against which the 
Commonwealth Government, early in 1950, had 
appointed a committee to inquire into the needs of 
Australian universities. The terms of reference of 
this committee were: to examine and report upon 
the finances of universities, having regard to their 
facilities for teaching and research, including staff, 
buildings and equipment; to examine and report 
upon the requirements of universities in relation to 
the work at present undertaken and to the need for 
their future development; and to make recom- 
mendations as to whether any, and if so what, action 
should be taken by the Commonwealth to assist the 
universities. The committee of inquiry is still con- 
sidering the long-range developmental needs of the 
universities, but has submitted an interim report 
with recommendations designed to get the univer- 
sities over their immediate financial difficulties. , 

On the basis of this report the Commonwealth 
Government has made an offer to the State Govern- 
ments to provide financial assistance for their 
universities. Section 96 of the Commonwealth 
Constitution permits the Commonwealth Parliament 
to grant financial assistance to the States on such 
terms and conditions as it thinks fit. The State 
Governments have been traditionally regarded as 
responsible for the universities, and this principle 
has been preserved in the Commonwealth offer, the 
details of which are as follows. 

(1) The present Commonwealth Reconstruction 
‘Training Scheme subsidies and the Commonwealth 
grant for research and research training in the 
physical, biological and social sciences (which together 
would have amounted to about £450,000 in 1950) 
wil! be replaced by a grant of £803,000 a year, 
including £25,000 for residential colleges. This 
grant will be allocated among the State universities 
in accordance with relative numbers of students 
(with special weighting for smaller universities) and 
will be made for each of three years from January 1, 
1951. Before any university can qualify for this 
‘basic’ grant, however, its State Government grants, 
plus fees, must reach a level at least three times the 
amount of the proposed Commonwealth grant. No 
restrictions have been placed upon the use of the 
Commonwealth grants, except a proviso that they 
shall not be applied towards capital extensions. 

(2) To encourage State Governments to raise their 
grants, the Commonwealth will make a ‘second-level’ 

grant of £1 for every £3 by which State grants 
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and fees exceed the amount necessary to enable the 
university to qualify for the basic grant (up to a 
limit of £300,000 a year spread over all the 
universities). 

(3) If agreement with the States can be reached 
quickly enough, the Commonwealth offer will be 
back-dated to July 1, 1950, so as to enable the 
universities to receive £351,500 for the last six 
months of 1950 in place of the £225,000 (approx- 
imately) that they would have received under 
subsidies and the research grant of the Common- 
wealth Reconstruction Training Scheme. 

If this offer is accepted by the State Governments, 
the immediate financial difficulties of the universities 
will be eased quite considerably. Altogether the 
universities might receive about an additional 
£1,000,000 in revenue in 1951 compared with 1950. 
This would be made up of about £425,000 additional 
Commonwealth assistance, about £225,000 increased 
fees and about £350,000 additional State grants 
needed to enable the universities to qualify for the 
larger Commonwealth grant. 

About one-third of this new money will, in fact, 
be absorbed in covering 1950 deficits, and about half 
will be spent in paying long-overdue salary increases 
and increasés that have already occurred in wages 
and other costs. There will thus be little left to pro- 
vide for the new activities necessary if the universities 
are to develop at a satisfactory rate. 

At a later meeting of the Australian Vice-Chan- 
cellors’ Committee, in March this year, it wae pointed 
out that the additional financial assistance would 
prevent further immediate deterioration in the 
position of the universities, but would not enable 
them to embark on forward-looking development. 
While the universities themselves are particularly 
anxious that the State Governments should maintain 
primary responsibility for their universities, the only 
hope of substantial university development from 
their present retarded position lies with the Common- 
wealth Government. For this reason, the long-term 
inquiry being made by the Commonwealth committee, 
to which reference has already been made in this 
article, has vital significance for the universities of 
Australia. 


INSTITUTE OF JUTE 
TECHNOLOGY, CALCUTTA 


— traditional textile industries have always 
retained an element of craftsmanship in many of 
their technological processes, and experience, acquired 
in the hard way by trial and error in the mills, must 
still remain an important factor in the qualifications 
of an efficient operative. Nowadays, however, under 
the stimulus of competition, actual or potential, from 
the more modern processes of synthetic and regenerated 
fibres, the older industries which exploit the natural 
fibres have found it necessary to make more and 
more use of the results of the extensive research on 
fibres and fibre processing which has been carried out 
during the past thirty years; and the demand for 
an education with a scientific background, which will 
enable the higher grades of workmen to cope with 
the new situation thus brought about, has shown a 
steady rise. In Great Britain and the industrial 
West generally, there has been available a well- 
developed system of technical colleges and university 
vels. 
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Althougn the technical colleges have their place in 
the structural scheme of Indian education and have, 
in fact, ineluded courses in textile technology in their 
curricula, the emphasis in India has in the past been 
placed almost entirely on cotton, to the exclusion of 
jute. The reason for this discrimination appears to 
have arisen from the traditional attitude of the jute 
mills, for the most part financed and managed by 
the British, towards the recruitment of men to fill 
the more responsible supervisory posts ; until fairly 
recently the tendency was to import British-trained 
men, and there was consequently less demand by 
Indians for training in jute than in cotton technology. 
This attitude has had to be revised, however, because 
of the altered political and economic circumstances, 
and the industry is faced with the problem of finding 
suitably trained men for entry into the mills as 
supervisors. 

The foundation of the Institute of Jute Technology 
in Caleutta is an attempt to solve this problem by 
providing a course of instruction, spread over three 
years, for 100-150 student-apprentices. To qualify 
for entry, candidates must have passed the equivalent 
of the intermediate science examination, to have 
reached, that is, the minimum standard for entry 
on @ university degree course. The subjects studied 
at the Institute include the basic sciences—mathe- 
matics (including elementary statistics), physics, and 
chemistry—the production and characteristics of the 
vegetable fibres generally, the spinning and weaving 
of jute, analysis and testing, engineering and machine 
drawing, and business organization and administra- 
tion. Besides this, about half the duration of the 
course will be spent in mills acquiring pra -tical 
experience of the industry. Entrance is restricted to 
nominees of the mills, which pay the tuition fees and 
make a subsistence allowance to their nominees. 

At present the full-time sta* consists of the 
principal, three senior lecturers (engineering, physics 
and testing, and spinning and weaving) and a iecturer 
in textile chemistry ; part-time lecturers deal with 
jute production and business organization, etc. The 
principal, C. R. Nodder, was formerly chief chemist 
to the Linen Industry Research Association in Belfast, 
and later director of the Technological Research 
Laboratories of the Indian Central Jute Committee. 

The Institute was formally opened early in March 
by Dr. B. C. Roy, Chief Minister, West Bengal. The 
buildings, which were started in 1948, consist of two 
blocks : one, intended to house technological equip- 
ment, is not yet completed; the other, containing 
administrative offices, an assembly hall, common 
room, refectory, lecture rooms, laboratories and 
library, is already in use by the first batch of students. 
The buildings stand on about 1} acres of land. The 
estimated capital outlay, Rs. 2,000,000, and the 
provision of an annual running expenditure of 
Rs. 200,000, have been made by the Indian Jute 
Mills Association. The Institute is to be affiliated to 
the University of Calcutta and is to be administered 
jointly by the University and the Indian Jute Mills 
Association ; the University has not, however, been 
called upon to shoulder any financial burden, 
although, in fact, the assets of the Institute are to 
be vested in it by a deed of trust. 

From the point of view of the Institute, affiliation 
to the University, if it implies opportunities for 
students to share in non-academic activities (it is 
not clear at present whether this is, in fact, the 
intention), is an obvious advantage, as it would 


afford a possible counterpoise to the bias imposed haps be able to measure species by this method, for 
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by the restriction of the declared activities of the 
Institute to teaching. If it is the intention that 
students may ultimately graduate from supervisors 
to managers, some contact with active research is 
probably desirable. One obvious development along 
these lines suggests itself: the Indian Jute Mills 
Association already has a Research Institute in 
Calcutta, with a scientific staff in contact with both 
fundamental and processing research, and some sort 
of collaboration between the two Institutes, perhaps 
by means of colloquia in which selected current 
research topics could be discussed, could do much 
to help train the students as possible liaison men 
between the new Institute and their mills. 


FIFTY YEARS OF SYSTEMATIC 
SEROLOGY 


NUTTALL MEMORIAL CELEBRATION 


HIS year may be said to mark the end of the 
first half-century of systematic serology, for it 
was in 1901 that the late Prof. G. H. F. Nuttall, 
emeritus professor of biology in the University of 
Cambridge, published the first reports describing the 
results of the testing of precipitin antisera with a 
variety of antigens of animal origin, and thereby 
the science of comparative or systematic 
serology. In recognition of this anniversary, a 
Nuttall memorial celebration was held on March 19 
at the Serological Museum of Rutgers University ; 
during the afternoon there was an exhibition of the 
work of the Museum and of its Nuttall historical 
materials, and a tea for serologists and friends of the 
Museum. The materials exhibited included some of 
Nuttall’s original fluid sera, four of his charts, and 
two sets of protocols relating to the researches in 
blood relationship, all of which had previously been 
in the care of Prof. D. Keilin, director of the Molteno 
Institute in the University of Cambridge, and were 
given to Dr. Alan Boyden, director of the Serological 
Museum, during the latter’s visits to Cambridge last 
August. 

The celebration was concluded with a symposium 
in the evening, sponsored by the Rutgers Chapter of 
Sigma Xi, entitled “A Half-Century of Systematic 
Serology ; the Work of Nuttall and his Associates 
at Cambridge and of his Successors in America’’. 
Those participating were: Dr. T. C. Nelson, who 
gave an account of Nuttall based on his visits to 
Nuttall’s laboratory and home in 1931; Dr. P. A. 
Moody, who reported on researches in systematic 
serology carried on in the University of Vermont 
under his direction; and Dr. Alan Boyden, who 
briefly summarized the more important old and new 
work in the field and gave an appraisal of the sig- 
nificance of Nuttall’s contribution to it. 

Dr. Boyden pointed out that Nuttall himself was 
aware of some of the limitations of his techniques. 
In 1902, after completing a series of quantitative 
tests in which he measured the volumes of settled 
precipitates, Nuttall said: “I do not wish these 
numbers to be taken as final, nevertheless they show 
the essential correctness of the previous crude 
results. To obtain a constant it will be necessary to 
make repeated tests with the bloods of each species 
and with different antiserums of one kind, making 
the tests with different proportions of antiserum. | 
am inclined to believe that with care we shall per- 
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it appears from the above results that there are 
measurable differences in the reactions obtained with 
related bloods, in other words, determinable degrees 
of blood relationship which we may be able to 
formulate.”” These words, continued Dr. Boyden, 
were prophetic in that they pointed the way to 
future progress, and especially to the developments 
of the past decade. 

Dr. Boyden then went on to describe briefly 
Nuttall’s contributions to systematic serology. Be- 
sides being the first to have the insight to appreciate 
the potential significance of systematic serology and 
the enthusiasm to undertake an extensive study of 
its problems, Nuttall inspired a small band of workers, 
Dinkelspiel, Graham-Smith, Strangeways and Sanger, 
to join him in his studies of blood relationships, and 
they worked effectively together in building the 
foundation for the future. He and his associates 
demonstrated a general parallelism between the 
systematic positions of animals, where they seemed 
to be relatively certain, and the precipitin tests of 
their sera. In fact, among the quantitative tests, 
only about ten per cent are obvious errors in view 
of modern knowledge in regard to the relationships of 
the species tested. Finally, Nuttall and his co-workers 
provided evidence bearing upon the systematic 
positions of species or groups of doubtful relation- 
ship. Thus it was found that: an anti-limulus serum 
reacted more strongly with arachnid sera than with 
decapod sera; the sera of whales were more similar 
to the sera of even-toed ungulates than to those of 
any other orders of mammals tested (this has recently 
been confirmed) ; and the serum and egg proteins of 
birds show some evidence of similarity to those of 
chelonians and crocodiles. 

A fuller account of the celebration, including the 
reports of the principal speakers, together with other 
matters of significance relating to the half-century of 
developments in systematic serology, has been 
published in the May issue of the Bulletin of the 
Serological Museum. Copies will be available upon 
request from the Director, Serological Museum, 
Rutgers University, New Brunswick, N.J. 


PHYSICAL SOCIETY 
ANNUAL GENERAL MEETING 


T the annual general meeting of the Physical 

Society, held at the Royal Institution on May 2, 
the reports of the Council and honorary treasurer 
and the accounts and balance sheet for 1950 were 
presented and adopted, and the officers for 1951-52 
were elected as follows: President, Prof. L. F. Bates ; 
Vice-Presidents who have jilled the office of president, 
Dr. C. H. Lees, Sir Frank Smith, Sir Owen Richardson, 
Dr. W. H. Eccles, Prof. A. O. Rankine, T. Smith, 
Prof. Allan Ferguson, Sir Charles Darwin, Prof. 
E. N. da C. Andrade, Sir David Brunt, Prof. G. I. 
Finch, Prof. 8. Chapman; Vice-Presidents, C. H. 
Collie, Prof. R. E. Peierls, Dr. D. Roaf, Dr. A. C. G. 
Menzies ; Honorary Secretaries, C. G. Wynne, Dr. 
H. H. Hopkins; Honorary Foreign Secretary, Prof. 
E. N. da C. Andrade; Honorary Treasurer, A. J. 
Philpot ; Honorary Librarian, Dr. R. W. B. Pearse. 
The chairmen for 1950-51 of the four Groups of the 
Society are as follows: Colour Group, Dr. W. 8S. 
Stiles ; Optical Group, Dr. A. C. G. Menzies; Low 
Temperature Group, Prof. F. E. Simon; Acoustics 
Group, H. L. Kirke. 
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During 1950 the membership of the Society rose 
to 1,936, with a net increase of forty. However, the 
figures given in the report show that since 1947 there 
has been a steady decline in the number of newly 
elected Fellows, together with a considerable number 
of resignations. The accounts snow a favourable 
balance of income over expenditure of just over 
£2,000. The treasurer, nevertheless, points out that 
there are two sources of uneasiness in respect of the 
health of the Society’s finances. The first is the 
dependence of the whole financial structure of the 
Society on the success of the annual exhibition of 
scientific instruments and apparatus. The balance of 
£2,000 mentioned previously was mainly due to the 
very large balance of receipts over expenditure, 
approximately £3,800, for the 1950 exhibition. The 
second source of uneasiness is the very heavy cost to 
the Society of the provision to its members of Science 
Abstracts. 

In accordance with a recommendation of the 
papers committee, the science meetings of the 
Society have recently taken the form of general 
lectures or symposia in place of the presentation of 
papers on unconnected subjects. The marked 
increase in attendance at these meetings would 
appear to justify the new policy. Nine science 
meetings were held in London. A one-day meeting 
was held at the Billingham Division of the Imperial 
Chemical Industries, Ltd., and two-day meetings 
were arranged at the University of Liverpool in the 
summer and at the Cavendish Laboratory, Cam- 
bridge, in the winter. The thirty-fourth Guthrie 
Lecture was delivered by Prof. G. I. Finch, who 
spoke on the sliding surface, and the fifth Rutherford 
Lecture by Dr. A. 8. Russell. P. Jacquinot, of the 
University of Paris, was the recipient of the fifth 
Holweck Medal of the Société Frangaise de Physique 
and the Holweck Prize; the subject of his discourse 
was ‘“‘Quelques recherches sur les raies faibles dans 
les spectres optiques’’, the text of which appears in 
the Society’s Proceedings, B, 63, 969 (December 1950). 
The twenty-seventh Duddell Medal was presented to 
Dr. D. W. Fry, who described his work on linear 
accelerators, and the sixth Charles Vernon Boys 
Prize to Dr. G. P. 8. Occhialini, who spoke on physical 
problems in cosmic ray research. 

The Society continues to be represented on various 
joint committees and bodies, details of which are 
listed in the annual report, together with details of 
the activities of the four Groups. It is of particular 
interest to note that twenty members of the Low 
Temperature Group visited France in April as the 
guests of L’Air Liquide to inspect low-temperature 
research and industry in that country, and that at 
the International Acoustical Meeting held in Mar- 
seilles in May it was agreed to establish Acustica, a 
European journal of acoustics, with Dr. E. G. 
a (King’s College, Newcastle) as the British 

tor. 

The report omits mention of the various pub- 
lications of the Society, though these are an essential 
and important item of the activities. Mention is 
made, however, of the fact that owing to the con- 
tinued rise in the cost of publishing and the steady 
increase in the number of papers submitted for 
publication in the Society’s Proceedings, the Council 
has considered possible changes in the organization 
of publication and the basis of membership. No 
specific recommendations have as yet been made; 
but it is stated that these will shortly be submitted 
for the consideration of members. 
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LETTERS TO THE EDITORS 
The Editors do not hold themselves a 


A Latent Virus in Sugar-beets and 
Mangolds 


In a previous communication’, a short description 
was given of a new virus isolated from a steckling 
mangold. Further investigation has revealed the 
interesting fact that this virus seems to be present in 
a latent condition in a high percentage of the ordinary 
seed beets and mangolds in the British Isles. Samples 
of apparently healthy sugar-beet and mangold steck- 
lings collected at random from different farms in 
Essex, Cambridge, Lincoln and Scotland were all 
found to contain the virus. The concentration of 
virus differed considerably in the various lots, and 
the virus was not detected in every plant of each 
sample. 

The presence of the virus can be rapidly demon- 
strated by inoculation of the sap to the first leaves 
of cowpea seedlings (see photograph), which results 
in the production of characteristic lesions. This 
method of testing also reveals clearly the differences 
in the concentration of virus in the samples. In some 
mangold stecklings the virus was in such low con- 
centration that only one or two lesions would develop 
on the leaves of the cowpea. On the other hand, the 
virus concentration, especially in sugar-beet, w~ 1 
sometimes be sufficient to destroy the leaves or 
test plant. 

The virus appears to be very unstable. Althou sh 
it may occur in high concentration, all attempts to 
isolate it by chemical means have failed, and it seems 
to be inactivated by high-speed centrifugation. The 
thermal inactivation point is very low, about 40° C., 
and the longevity in vitro is also short. Probably 
for these reasons it has not been possible to prepare 
an antiserum to it. 

Since the virus is so widely distributed, it would 
appear, unless it is seed-transmitted, that there must 
be a common insect vector. So far, however, insect 
transmission tests have all failed. 

The presence of latent or ‘silent’ viruses in plants 
and other organisms is not, of course, new. There are 
other examples in plants, and there seems little doubt 
that viruses are latent in a high percentage of appar- 
ently healthy caterpillars*. It is, however, unusual 
to find a symptomless virus so widespread as this 


ng the lesions produced by the latent virus 
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one appears to be. At the moment, it seems to be 
innocuous to the -beet crop; but its presence 
must nevertheless be regarded as a potential source 


of danger. 
KeEennETH M. SmitH 

Plant Virus Research Unit, 

Agricultural Research Council, 
Molteno Institute, 
Cambridge. 
May 4. 

1 Smith, Kenneth M., Research, 3 (1950). 

* Smith, Kenneth M., ‘and Wyckoff, R. W. G., Research, 4, 148 (1951). 


‘Excessive Dose’ Phenomenon in 
Virus Infections 


Ir has often been observed that the administration 
to a susceptible host of an excessive infecting dose 
of virus may be followed by a reaction of considerably 
less intensity than that induced by a normal or small 
infecting dose’. This has been variously attributed 
to the presence of antibodies in the larger inoculum, 
or to the fact that attenuated or non-virulent part- 
icles*.* interfere with the development of the normal 
particles. 

During an investigation of the interaction of 
Salmonella typhi-murium and certain of its symbiotic 
bacteriophages, particularly those of group A ‘, an 
analogous phenomenon has been observed which has 
some bearing on this problem. 

When cultures of an indicator organism growing 
in a liquid medium are exposed to different concentra- 
tions of type Al phage particles, turbidity curves 
follow an unexpected course. Whereas in the 
case of a true lytic phage, such as one of the anti-O 
phages, a high initial concentration of pariicles (that 
is, excessive infecting dose) merelf accelerates the 
onset of lysis, a similar concentration of type Al 
phage causes bacterial growth to lag a little behind 
that of a normal phage-free culture of the bacteria 
but produces no obvious lysis. With both types of 
phage, when there is a low concentration of particles, 
a period of bacterial growth is followed by a sudden 
mass lysis. Furthermore, when the initial phage 4 1/ 
bacteria ratio is high, there is but little increase in 
concentration of particles, while a high titre is reached 
in the culture with a low infecting dose. 

If the growth-curve can be taken as an index of 
the ‘well-being’ of the organism, these results have 
all the characters of the ‘excessive dose’ effect as 
produced by certain animal viruses. 

The immediate cause of this phenomenon has been 
definitely established. When bacteria are exposed 
to an excess of type Al phage particles, a high per- 
centage become symbiotically infected and so con- 
tinue to multiply without significant lysis. On the 
other hand, when the ratio. of phage particles to 
bacteria is low, symbiotic infection is infrequent ; 
phage multiplies by the lytic cycle, the uninfected 
bacteria dividing normally until phage concentration 
overtakes bacterial concentration, when mass lysis 
occurs. 

The underlying cause—the principle which determ- 
ines whether phage infection shall result in sym- 
biosis or lysis—is less certain. It may be that the 
invasion of a bacterium by more than one particle 
leads to the development of the symbiotic state ; but 
it is difficult to understand how this would operate, 
or why it should apply to some phages (the sym- 
biotic types) and not to others (the lytic types). 
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An alternative explanation is that the phenomenon 
is attributable to the existence of two types of 
particle, each occurring as a mutant of the other, 
giving a di-phasic type of variation. The occasional 
appearance of a lytic mutant in a symbiotically 
infected culture of bacteria would account for its 
‘lysogenicity’, that is, the presence of free phage 
particles in the culture. Some of these are demon- 
strably lytic in nature, and when introduced into a 
growing culture of an indicator organism multiply to 
produce a high concentration of lytic particles. There 
is, however, evidence to suggest that during this lytic 
development a small number of variants with sym- 
biotic tendencies are also produced. If it be postu- 
lated that the latter have a greater avidity than the 
lytic particles, so that in the presence of susceptible 
organisms the symbiotic particles dominate and 
establish themselves to the exclusion of the lytic 
particles, a feasible explanation of the anomalous 
growth-curve presents itself. An excessive dose of 
phage contains a sufficient number of symbiotic 
particles to infect a significant number of bacteria. 
Conversely, at a low concentration of phage, few, if 
any, particles with symbiotic tendencies are present 
and multiplication follows the lytic pattern. 

It cannot be assumed that the cause of the excessive 
dose phenomenon is the same in the case of animal 
viruses as it is for this bacterial virus. Nevertheless, 
this is a possibility which is worthy of investigation. 
The fundamental conception—an innocuous sym- 
biont which normally protects its host-cell but 
sheds from time to time virulent (lytic) variants 
which are, in their turn, endowed with the capacity 
of producing variants with symbiotic tendencies— 
is one which might afford an oxplanation of several 
obscure problems in the etiology of virus diseases. 

Full details of this work are being published else- 
where. 

J. 8. K. Boyp 


Wellcome Laboratories of Tropical Medicine, 
183-193 Euston Road, 
London, N.W.1. 
Feb. 14. 


' Beveridge, W. I. B., Proc. Roy. Soc. Med., 48, 964 (1950). 

* Henle, W., and Henle, G., Science, 98, 87 (1943). 

*von Magnus, P., Proc. 4th Int. Cong. Microbiology, 300 (1947). 
* Boyd, J. 8. K., J. Path. Bact., 62, 501 (1950). 


Sensitivity of the Cat’s Eye to Infra-red 
Radiations 


THE sensitivity of the eyes of nocturnal animals 
to infra-red radiations has long been a matter of 
much speculation. Sensitivity into the far infra-red 
has been claimed by Vanderplank' for the owl— 
an animal with a rod retina; Matthews and 
Matthews", however, working on the same animal, 
did not find any retinal action potentials in response 
to infra-red stimulation, and Hecht and Pirenne’, 
who were using the pupillo-motor response of the 
owl’s eye as an index of wave-length sensitivity, 
found no observable contraction in response to stimu- 
lation with infra-red radiations of an energy content 
of 5 x 10* times that of green light, which produced 
a marked iris contraction. 

Using the training method, Wojtusiak‘ and Wojtu- 
siak and Mlynarski® have claimed to have observed 
sensitivity to the infra-red in the water tortoise, 
whose retina contains cones almost exclusively. 
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In the course of experiments on the luminosity 
function of the cat*, measurements were made on the 
absolute lower threshold for vision in this animal 
under conditions of complete dark-adaptation. These 
results were obtained by a method of discrimination 
in a Y-shaped choice box. The values obtained for the 
threshold were lower by a factor of about 6 than 
the similar values for man obtained under identical 
conditions. This relatively low absolute threshold 
value for the cat might be explained by the relative 
speed (f value) of the animal’s dioptric mechanism 
as well as by the reflexion from its tapetum, so that 
& retinal sensitivity probably equal to, but not greater 
than, man’s can be assumed for this animal. 

In order to examine the infra-red sensitivity of 
the visual mechanism of the animal, which possesses 
a@ mixed retina containing a fair number of cones, 
six cats previously trained in the brightness dis- 
crimination habit were re-tested under conditions 
described above to respond positively to the less 
bright of two white-light stimuli, the relative intensi- 
ties of which had a ratio of 1: 50, the intensity of 
the brighter being 100 ft.c. When this discrimination 
had been learned by all cats to a criterion of 100 per 
cent correct response in twenty consecutive trials, 
darkness was substituted for the low-intensity 
stimulus. In this stimulus situation all animals re- 
sponded positively to darkness in 92 out of 100 
trials. 

In the test experiment, an infra-red filter com- 
bination (Ilford 207 and 813, transmitting no wave- 
length shorter than 7,400 A.) was then interposed in 
the light beam, and the animals were required to 
discriminate between this on one stimulus panel 
and darkness on the other (all stimuli being presented 
in random order). To this stimulus situation the 
response fell to random level, and observation showed 
complete indecision of choice on the part of the ani- 
mals. In order to avoid the interference of these 
test responses with the experiment, the 40 responses 
to the infra-red versus darkness situation were 
collécted out of a total of 80 trials, one-half of which 
were responses to the ordinary high-ratio intensity 
discrimination to which all animals consistently 
responded correctly, and for which they were 
rewarded. 

Having thus established that the animals, under 
the conditions of the experiment, could not dis- 
criminate between darkness and infra-red, the test 
situation was changed to determine the response 
of the animals to a stimulus situation requiring dis- 
crimination between infra-red radiations and white 
light, the intensity of which was decreased in small 
steps down to threshold values by means of neutral 
filters and optical wedges. One hundred and thirty 
trials were given, and a computation of the aggregate 
data of the six cats to this situation showed a ¢on- 
sistent 89 per cent positive response to the stimulus 
panel bearing the infra-red radiations, even though 
the intensity of the white light was as low as threshold 
value. 

The light intensity of the source behind the infra- 
red filter with which the above results were obtained 
was 10° times the light intensity behind an Ilford 
spectrum green filter, which all animals consistently 
discriminated from darkness. Furthermore, no 


pupillo-motor response was observed when the dark- 
adapted cat’s eye was directly stimulated with infra- 
red radiations, while stimulation with other spectral 
colours showed an easily observable contraction of the 
iris. 
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The evidence adduced above seems consistent with 
the view that infra-red radiations in the amounts 
used in the present experiment have no visual 
stimulus value for the animal’s dark-adapted eye, 
and are subjectively equal to darkness for the cat. 


GUNTER 


No. 4261 


Vision Research Unit of the 
Medical Research Council, 
Institute of Ophthalmology, 
Judd Street, 
London, W.C.1. 
Feb. 21. 
' Vanderplank, F. L., Proc. Zool. Soc. Lond., 505 (1934). 
* Matthews, L. H., and Matthews, B.' H. C., Nature, 143, 983 (1939). 
* Hecht, 8., and Pirenne, M. H., J. Gen. Physiol., 28, 709 (1940). 
‘ Wojtusiak, R. F., Eatr. Bull. Acad, Polon. Sci., B (1947). 
R. F., ‘and Mlynarski, M., Eztr. Bull. ‘scat. Polon. Sci., 


* Gunter, R., J. Physiol. (in the press), 


Analogous Effects of Radiation and Trypan 
Blue on Rats Resistant to Transplanted 
Hepatoma 


In the course of an experiment on the radiobiology 
of the liver carcinoma of the rat induced by butter- 
yellow, an attempt was made to transmit the auto- 
genous tumour by transplantation into the sub- 
cutaneous tissues of young animals of the same strain. 
The strain of albino rat used as hosts was not, how- 
ever, sufficiently homogeneous, and a high percentage 
of spontaneous regressions occurred in these animals 
in spite of repeated passage. A group of resistant 
rat hosts was thus obtained in which the inoculated 
tumours had grown for about a fortnight, and then 
rapidly regressed to small, barely palpable nodules. 
In view of the knowa ability of total body radiation 
and trypan blue* to depress the host’s resistance to 
tumour, these animals were divided into four groups, 
one of which was treated with total body irradiation 
(central body dose: 525 r., 240 kV., HVL 1-5 mm. 
copper); in another, each animal was injected sub- 
cutaneously with 2 ml. of a 0-5 per cent aqueous 
solution of trypan blue; a third group was placed 
on the standard hepatoma-inducing butter-yellow 
diet, and a fourth group used as controls. 

In both the irradiated group and that receiving 
trypan blue injection, the tumour remnants recom- 
menced growing vigorously and progressively in every 
case and, in the ensuing four months, they ulcerated 
through the skin, necessitating the destruction of 
the animals. At autopsy, the homoplasts were found 
to be actively infiltrating skin and subcutaneous 
tissues but without distant metastases. An additional 
feature was the tendency in both groups to chronic 
infection and infestation, as evidenced by bronchiec- 
tatic lesions of the lung, cysticercosis of the liver, and 
splenomegaly with microscopic features reminiscent 
of Rosenthal and Zohman’s description® of Bartonella 
muris infection induced by reticulo-endothelial block- 
ade. In contrast to this, both the group on the butter- 
yellow diet and the untreated control group showed 
none of the infective features, and exhibited com- 
plete regression of the nodules with no recurrences 
during a six-month observation period. 

It is concluded, first, that these stock albino rats 
are not normally susceptible to transmitted hepatoma 
chemically induced in the same strain, and secondly, 
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that this resistance may be completely overcome by 
a single injection of trypan blue or a single sub-lethal 
exposure to total body irradiation. This fact, which 
re-emphasizes previously established observations, 
may be of value to other experimenters desirous of 
transmitting tumours normally non-transmissible. 
In view of the agreement between this observation 

and Ludford’s original findings, it is not improbable 
that trypan blue, by deranging some resistance mech- 
anism, may eventually activate and disseminate 
latent spontaneous tumours (by no mearis infrequent 
in the rat species‘), and render the rat host susceptible 
to chronic infections, including bartonellosis and 
cysticercosis, the latter of which is known to induce 
sarcoma‘. Recent reports on the alleged carcinogenic 
action of trypan blue* should therefore be treated 
with reserve. 

ANNABELLE COHEN 

LIoNEL COHEN 


Experimental Oncology Laboratory, 
Radiation Therapy Department, 
Johannesburg General Hospital. 

Feb. 10. 


1 Clemmesen, J., “The Influence of X- Radiation on | the Development 
of Immunity to Heterologous Transp of T 
(Oxford Univ. Press, London, 1938). 

* Ludford, R. J., Brit. J. Erp. Path., 12, 45 and 108 (1931); Scie 
Rep. "Invest. Imp. Cancer Research Fund, 10, 1 (1932). Foulds, 
L., Sci. Rep. Invest. pine. Cancer Research Fund, 10, 21 (1932). 


Andervont, H. B., . Health Rep., 47, 1859 (1932) ; 51, 591 
“manna L., and Zohman, B. L., Arch. Path., 12, 405 (1931). 


on F. D., and Dunning, W. F., Amer. J. Cancer, 
* Curtis, M. R., Dunning, W. F., and Bullock, F. D., Amer. J. Cancer, 


17, 894 (1 933). 
* Gillman, J., and Gillman, T., S. Afr. J. Med. Sci., 14. 21 (1949); 


Clin.’ Proc., 8, 222 (1949). 


Electron and Photomicrographic Studies 
of the Flagellate Form of Leishmania 
donovani 


Tae technique of shadowing specimens with 
metal vapour in high vacuum is now a frequent 
practice in electron microscopy’. The same technique 
may also be used with advantage in photomicro- 
graphy, in order to bring out details of surface 
structure which are otherwise invisible. The present 
work is a study of the flagellate form of Leishmania 
donovani, the parasite of kala-azar, both with electron 
and shadowed photomicrographs. 

Fig. 1 is a photomicrograph of this parasite fixed 
and stained in the usual way with Leishman stain. 
The photomicrographs 2, 3 and 4 were obtained after 
oblique deposition of about 100 angstroms of silver 
deposited at an angle of about tan™' 3}. Unstained 
smears exposed to osmic acid vapour and fixed 
in methyl alcohol were shadowed with silver. 
These shadow micrographs show details of surface 
structure of the flagellate form of Leishmania 
donovani. 

The body of the flagellate shows several well- 
defined elevations and depressions or clefts. There 
is a large oval-shaped bulge corresponding to the site 
of the nucleus ; this measures about 3-2 microns in 
length and 1-7 microns in maximum width. There 
is a small elevation of approximate diameter 0-77 
micron about the centre of the nucleus corresponding 
to the nucleolus. The parabasal body is seen as a 
rod-shaped elevation just anterior to the nucleus, 
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Photomicrographs (1-4) and electron micrographs (5-6) of 
(flagellate o Sem). Scale on each photograph 
equals | 
(1) Stained with Leishman stain. x 1,200. (2) Unstained but 
shadowed with silver. x 1,350. (3 and 4) Shadowed flagellate 
x 1,870. (5) x 2,250. (6) After hydrolysis according to Robinow’s 
method. x 6,750 


and from a slightly bulbous area (rhizoplast) in rela- 
tion to it rises the flagellum, which is seen to run as 
a ridge to the anterior end of the body of the parasite 
and then as the free flagellum. The flagellum is 
about 0-35 micron thick. There is another ridge 
extending from the anterior end of the nucleus to 
the flagellum near the end of the body of the flagellate. 
There is a depressed area between the parabasal and 
the c'ge of the parasite corresponding to the flagellar 
vacuole. A cleft or depression is also visible on the 
body of the parasite extending anteriorly from a 
little behind the middle of the nucleus. Another 
depression is apparent posterior to the nucleus, 
dividing this portion of the body of the parasite in 
two nearly equal halves (Fig. 4). 

An attempt was made to study the internal 
structure of the flagellate with the help of the electron 
microscope. Normally, the flagellate is too thick for 
the penetration cf 50-kV. electrons, and it appears as 
an opaque body except for the region of the nuclear 
vacuole (Fig. 5). By subjecting the specimens to 
hydrolysis according to the technique described by 
Robinow’, it has been possible to obtain more trans- 
parent micrographs showing opacities corresponding 
to the sites of chromatin material (Fig. 6). Further 
studies are in progress. 

Our thanks are due to the Ministry of Education, 
Government of India, for grants supporting this 
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research. We are also indebted to Prof. M. N. Saha for 
his interest in this work. 

N. N. Das Gupra 

D. L. BHATTACHARYA 
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P. C. Sen Gupta 


School of Tropical Institute of Nuclear Physics, 
Medicine, University, 
Calcutta. Calcutta. 


* Williams, C., and Wyckoff, R. W. @., J. App. Phys, 16, 712 
* Robinow, C. F., J. Hyg., 48, 413 (1944). 


Action of Growth Hormone on 
Isolated Rat Diaphragm 


Insutin has been found by many workers to 
increase the rate of glucose utilization of rat diaphragm 
muscle in vitro. It has been observed' that if the 
diaphragm is given a preliminary incubation. for 
30 min. or less, in a crude extract of anterior pituitary 
glands, the rates of glucose utilization and of glycogen 
synthesis in a subsequent normal incubation are un- 
affected by insulin. A similar system has since been 
used by Stadie et al.*,3, who measured glycogen 
rg only, and their results have confirmed this 

ding. 

It seemed probable that the factor suppressing 
insulin action in these experiments was the growth 
hormone, which is known to have a ‘diabetogenic’ 
action‘. It has now been found, however, that when 
diaphragm muscle is given a preliminary incubation 
in a solution of purified growth hormone, prepared by 
the method of Fishman, Russell and Wilhelmi‘, the 
subsequent stimulation of glucose utilization by insulin 
is unaffected. Further, the growth hormone itself 
stimulated glucose utilization, although it was only 
present in the solutioi during the first incuba- 
tion. This ‘insulin-like’ action of growth hormone 
is illustrated by the results given in Tables 1 
and 2. 

One point of interest emerging from these results 
is that the minimum concentration of growth hor- 


Table 1. RATE OF GLUCOSE UTILIZATION BY ISOLATED RAT DIAPHRAGM 
(mgm./gm. wet weight/hr.) 


Addition to Final incubation 
reliminary No. of 
incubation medium | experiments | Without insulin With insulin 
None 19 2-32 3°16 
Growth hormone 
50 wgm./m 5 2-52 3-26 
100 12 3-40 3°27 
200 wgm./mi 2 3°87 3-39 
Crude pituitary 
extract 8 2-23 2-27 


Table 2. GLYCOGEN CONTENT OF Rar DIAPHRAGM AFTER INCUBATION 


mgm./gm. 
Addition to Final incubation 
reliminary No. of 
ineubation medium | experiments Without insulin With insulin 
None 15 1°8 2-4 
Growth hormone 
59 wem./ml. 5 1-4 15 
100 wgm./ml. 7 2-6 2-4 
) pem./ml. 2 2-65 2-65 
Crude pituitary 
extract 1-65 1-75 


Hemidiaphragms incubated in sodium te — sodium chloride 
buffer, glucose conc. 80 ./ml. and with additions noted for 20 min, 
at 37°. Transferred to buffer containing 2 mgm./ml. = and 
incubated for further 90 min. at 37°. Insulin concentration when 
added, 8 ygm./ml. All flasks gassed with oxygen. 
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mone effective in glucose utilization is of the 
order of 50-100 beg = whereas insulin is active 
at concentrations of 4 ygm./ml. or even less. It is 
not clear whether this is Tan to the slow diffusion 
into the tissue of a large molecule, or to the active 
molecule being, in fact, an impurity. The specimens 
of growth hormone used were crystalline; but this 
does not, of course, imply homogeneity. 

Details of the technique used will shortly be pub- 
lished elsewhere; but it must be pointed out that 
during the preliminary incubation only a trace of 
glucose is present, and it seemed desirable to examire 
the action of growth hormone on diaphragm when 1t 
was not deprived of glucose at any stage. Pieces 
of muscle were therefore incubated in the buffer 
described by Stadie* with the addition of growth 
hormone, or insulin, or both. The results are shown 
in Table 3. 


Table 3. GLUCOSE UTILIZATION BY ISOLATED DIAPHRAGM 
(mgm./gm. wet weight/hr.) 


| 
| No. of 
Addition to medium experiments | Rate of utilization 
| None 8 
t—; 8 pgm./ml. 4 4° 
Growth’ 100 pgm./ml 8 1-74 
| Insulin + growth hormone 4 4-2 


It is evident that in the absence of added insulin, 
growth hormone inhibits glucose utilization consider- 
ably. 

That glucose utilization should be decreased by 
pituitary growth hormone agrees well with the 
‘diabetogenic’ activity of the hormone when it is 
injected in vivo. Milman and Russell’ did find that 
injected growth hormone lowered the blood sugar 
of all but diabetic rats; but they ascribed this to 
an increase in insulin secretion. It is clear, however, 
that a simple inhibition of hexokinase activity by 
growth hormone, which is reversed by insulin, will 
not easily explain the increased glucose utilization 
produced in other conditions, however unphysiological 
these may be. Further work is in progress to clarify 
the mechanism involved. 

J. H. Orraway 


University Coilege, 
Gower Street, 
London, W.C.1. 
May 9. 
‘ Ottaway and Smith, Biochem. J., 43, xl (1948). 
s er Ye Hills and Marsh, Amer. J. Med. Sci., 218, 275 
*Stadie, Haugaard, Marsh and Hills, Amer. J. Med. Sci., 218, 265 
‘Cotes, Reid and Young, Nature, 164, 209 (1949). 
* Wilhelmi, Fishman and Russell, J. Biol. Chem., 176, 135 (1948). 
* Stadie and Zapp, J. Biol. Chem., 170, 55 (1947). 
’ Milman and Russell, Endoerin., 47, 114 (1950). 


A Factor Modifying Muscle Fibre 
Syneresis 


In an attempt to extend observations on the 
syneresis of actomyosin by adenosine triphosphate 
to @ less disorganized and more physiologically com- 
plete system, the volume changes which accompany 
the disappearance of the latter in a muscle fibre 
suspension are being studied. Small (2-gm.) samples 
of fresh rabbit psoas muscle are broken up in isotonic 
potassium chloride solution to particles of single- 
fibre diameter and approximately 1 mm. in length. 
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This has the advantage that, while a high 
degree of intrafibrillar organization is retained, such 
substances as salts, adenosine triphosphate and 
enzyme inhibitors are easily introduced and their 
effects on fibre-volume readily observed. The sus- 
pensions are spun in a centrifuge modified to permit 
continuous reading of the volume occupied by the 
fibres. Results so far obtained are here briefly 
summarized. 

When a homogenate of fresh muscle is centrifuged, 
the volume occupied by the fibres remains constant, 
or diminishes only slightly, for some minutes: a 
synzresis then occurs (the ‘rapid phase’), the fibre 
volume decreasing by 20-40 per cent. Thereafter 
the volume remains practically constant. The rapid 
phase occurs in all fresh glycolysing muscle prepara- 
tions, regardless of the glycogen-level or the degree 
of fatigue of the animal before death. It commences 
when the adenosine triphosphate content has reached 
about a sixth to an eighth of its level in whole resting 
muscle, the triphosphate being removed from the 
fibre phase both by enzymic decomposition and by 
centrifugal displacement into the supernatant fluid. As 
in intact muscle’, the duration of the initial delay 
period is dependent on the glycogen reserve, being 
longest in the muscles of well-fed, well-rested animals. 
The extent of the syneresis during the rapid phase 
is dependent on the velocity of syneresis; a total 
decrease in volume of 20 per cent takes about 20 min., 
whereas a 40 per cent syneresis will occur if the rapid 
phase requires only 6-8 min. for completion. The 
extent of the volume change can be controlled by 
the degree of comminution, becoming greater with 
decreasing particle size. 

Syneresis can be reversed by the addition of 
adenosine triphosphate, the volume rising to almost 
its original high value, and after a delay of up to 
5 min., falling rapidly to about its previous minimum. 
The volume change may be reversed several times 
by further additions of adenosine triphosphate ; 
inorganic phosphate and pyrophosphate, however, 
cause no such reversal. Such reversible volume 
changes have been obtained in rigor muscle, even 
after storage at 0° C. for 24 hr. The extent of reversal 
becomes less with decreasing pH in the range 7-2-5-8. 

Sometimes, however, the addition of adenosine 
triphosphate to a suspension of rigor muscle produces 
an opposite effect, namely, an immediate further 
syneresis giving a volume only about 70 per cent 
of that before addition of adenosine triphosphate, 
or about one-half of the volume of fresh muscle 
before the ‘rapid phase’ occurred. This larger 
syneresis is not reversed by further addition of 
adenosine triphosphate. 

Thus adenosine triphosphate may produce either 
of two effects in a muscle brei: the fibre volume may 
rise reversibly by almost 40 per cent, or it may fall 
suddenly and irreversibly by about 20-40 per cent. 
The influence of a factor determining the effect of 
added adenosine triphosphate is detected when the 
reactions of a washed brei are studied, that is, when 
the supernatant potassium chloride solution, which 
contains the sarcoplasmic proteins, is replaced before 
addition uf adenosine triphosphate by fresh pot- 
assium chloride of the same molarity. In this system, 
at any pH in the physiological range, adenosine tri- 
phosphate produces only a large syneresis. Thus 
there appears to be a substance or substances in 
muscle, easily removable by dilute potassium chloride 
solution, the presence or absence of which determines 
the effect adenosine triphosphate will produce. 
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The two types of volume change detected in the 
centrifuge have also been observed under the micro- 
scope on short lengths (0-2-1 mm.) of single fibres 
removed from the homogenate. The irreversible 
syneresis is seen (in washed fibres) as a shortening 
to about 30-45 per cent of the original length, accom- 
panied by thickening of about 30-60 per cent, result- 
ing in a volume decrease of 2bout 20-30 per cent. 
When fibres are bathed in the ‘active’ supernatant 
fluid at pH 6-8—7-1, the reversible increase in volume 
is seen as a considerable increase in length, usually 
of about 40 per cent, but in a few cases of 60-70 per 
cent, followed by a comparatively rapid shortening to 
about the original length before addition of adenosine 
triphosphate. 

The substance (or substances) present in the super- 
natant fluid and responsible for this effect has not 
yet been identified ; it appears to be water-soluble 
and non-dialysable. However, if dialysis against 
distilled water is continued at 0° ©. for 24 hr., almost 
all activity is lost, and is not regained by the addition 
of the concentrated diffusate. 

It has been found that when the labile factor is 
present in the extract (as shown by a reversible 
volume increase in the centrifuge test), there is a 
comparatively slow enzymic decomposition of adeno- 
sine triphosphate, while in its absence inorganic phos- 
phate production from adenosine triphosphate is 
about ten times as rapid. So far, a separation of the 
two effects has not been achieved, high adenosine 
triphosphatase activity always being accompanied by 
irreversible synzresis, and low activity by reversible 
volume increase. 

I am grateful to Dr. K. Bailey for his help and 
guidance throughout these investigations. The work 
forms part of the programme of the Food Investigation 
Organisation of the Department of Scientific and 
Industrial Research. 

B. B. Marsu 


Low Temperature Station for Research in 
Biochemistry and Biophysics, 
Cambridge. 
Feb. 20. 
* Bate-Smith, E. C., and Bendall, J. R., J. Physiol., 110, 47 (1 949) 


Peripheral Inhibition in the Locust 


THE presence, in the decapod Crustacea, of peri- 
pheral inhibitory nerve fibres has been known for 
many years'. Few investigations have been made 
of the peripheral innervation of the limbs of insects*, 
and no comparable inhibition has been demonstrated 
in this group. Friedrich, working with Dixippus 
morosus (Brunner), claimed that if, after severance 
from the ganglion, the nerve to the metathoracic 
leg was stimulated at very low intensity, the 
tibial muscles relaxed beyond their normal resting 
length. This he regarded as proof of the presence of 
an inhibitory nerve. 

We have made an examination of the properties 
of nerve muscle preparations of the levators and 
depressors of the tibia and tarsus of the metathoracic 
limb of Locusta migratoria migratorioides R. and F. 
The main nerve trunk to the limb was exposed in 
the thorax of a decapitated locust and severed 
from its ganglion. The nerve was stimulated with a 
square-wave oscillator’ using platinum electrodes. 
Contractions of the tibial muscles were recorded 
isometrically. The tarsal muscles, which are very 
weak, were recorded from the movements of the 
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Record from the levator tarsus of Locusta. Stimulation frequency, 
21 c./s. Time marker, 1-sec. intervals 


tarsus with a light isotonic lever. The anatomical 
arrangements within the tibio-tarsal joint are such 
that both tarsal muscles contract under almost iso- 
metric conditions, while the mechanical reiations in 
the joint ensure that the tarsus itself acts as an auxo- 
tonic lever. The antagonist to the muscle being studied 
was severed at its insertion and the pretarsal joint 
cut off to free its apodeme. 

All the preparations showed properties similar to 
those found by Pringle* for the ‘fast’ fibre innervation 
in the cockroach. However, in a limited number of 
preparations of the levator tarsus of gregarious 
phase—but not solitary phase—locusts, evidence of 
peripheral inhibition was found. In these prepara- 
tions an increase in the intensity of stimulation to 
values about three times threshold caused & marked 
reduction in the size of the mechanical respoase. The 
effect has been shown to occur over a stimulation 
frequency range of 15-125 c./s. A typical trace show- 
ing the effect is reproduced. The record shows the 
mechanical response to stimulation at an intensity 
40 mV. above threshold, at three times threshold 
and again at the original intensity. The preparation 
was allowed to rest for two minutes after each 
stimulation. Subsequent dissection showed that the 
antagonistic depressor had been completely severed at 
its tarsal insertion, the depressor-pretarsus apodeme 
was free in the articulation and both nerve and 
levator muscle appeared to be in good condition. 
Experiments with the other three muscles show that 
high-frequency stimuli cause no depression of the 
contraction even at intensities twenty times threshold. 
This seems to exclude the possibility that the in- 
hibitory effect is due to some depolarization phe- 
nomenon or to Wedensky inhibition. We are there- 
fore of the opinion that the effect is a true peripheral 
inhibition. 

No such effect has been demonstrated with the 
other three muscles studied. These are all much 
‘faster’ than the levator tarsus. Wiersma and Ellis*, 
using Crustacea, have shown that if both motor and 
inhibitory fibres are stimulated at the same fre- 
quency, the extent of the inhibition decreases as the 
‘speed’ of the muscle increases ; in these conditions 
contractions of crustacean fast muscle cannot be 
inhibited at all. In our experiments. all fibres are 
stimulated at the same frequency. It is therefore 
possible that this has precluded the demonstration 
of inhibition in the faster muscles of the locust. A 
definite statement must wait upon the use of single 
axon preparations. 

Finally, we would like to record that we have 
occasionally observed effects recalling the super- 
relaxation reported by Friedrich’. This we consider 
to be an artefact. The threshold of the nerves to 
the coxal muscles of the metathoracic limb is less 
than that of either the tibia or the tarsus. In a 
preparation in which the femur is not adequately 
secured, contraction of the coxal muscles causes 
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depression of the femur and stretching of the leg. 
This movement will be transmitted to the recording 
system and will allow the recording lever to move 
downward, thus giving an impression of super- 
relaxation of the tibial or tarsal muscles. Our records 
of inhibition cannot be due to this movement, as we 
have also been able to obtain them with perfused 
preparations of the isolated tibia—tarsus. 


S. H. 
D. W. EwrEerR 
Department of Zoology, 
University of Natal, 
Pietermaritzburg. 
Feb. 5. 


* Bursar of the South African Council for Scientific and Industrial 
Research. 
* Reviewed by Katz, B., Biol. Rev., 24, 1 (1949). 
* Friedrich, F., Z. vergl. Physiol., 18, 536 (1933). 
* Pringle, J. W. 8., J. Eap. Biol., 16, 220 (1939). 
‘ Roeder, K. D., and Weiant, E. A., J. Exp. Biol., 27, 1 (1950). 
* Leisegang, E. C., and Ripley, 8. H., S. Ajr. J. Sei., 46, 124 (1949), 
* Wiersma, C. A. G., and Ellis, C. H., J. Exp. Biol., 18, 223 (1942). 


Influence of Folic Acid and Vitamin B,, 
on Formation of Creatine in vitro 
and in vivo 


SEVERAL recent reports have recorded an influence 
of folic acid on biological methylation’ *, creatine 
excretion® and choline oxidase activity*. A metabolic 
relationship between vitamin B,;, choline and 
methionine has also been established®*. These and 
other observed general inter-relationships between 
folic acid and vitamin B,,* suggested the present 
studies on the transmethylation of glycocyamine by 
liver enzymes (cf. ref. 7) and on in vivo formation of 
creatine. 

Groups of 8-10 adult mice (Swiss strain), 
25-30 gm. in weight, were maintained on a purified 
ration consisting of : 


Alcohol-extracted it mixture (U.S. 

——_ 10 per cent No. 2) 4 per cent 
Sesame oil ucrose 
Shark liver oil Starch 68 


with the following vitamin additions (in mgm. per kgm. of diet) : 


Thiamine hydrochloride 6 a-Tocopherol 50 
Pyridoxine hydrochloride 6 Nicotinic acid 30 
Calcium pantothenate 20 Choline chloride 500 
p-Amino-benzoic acid 100 Inositol 500 
Riboflavin 10 Menadione 10 
Biotin 1 

Folic acid (Lederle) and vitamin B,, (Pfizer, 


parenteral quality) were administered separately in 
daily oral doses, as indicated for the different groups 
in the tabular statement below. All animals received 
a daily subcutansvus injection of 0-01 mgm. of 
l-thyroxine (Glaxo) throughout the experimental 
period. The vitamin additions provided in the basal 
diet were considered adequate for this hyperthyroid 
condition®, which was expected to hasten the onset 
of deficiencies in folic acid or vitamin B,, or both 
(cf. ref. 9). Animals from each of the four groups were 
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Preliminary experiments with liver slices did not 
show any marked advantage over the use of homo- 
genates. Contrary to the observation of Binkley and 
Watson’, anasrobic conditions were found inopera- 
tive, whereas addition of adenosinetriphosphate 
to the reaction mixture could effectively be re- 
placed by use of citrate and fumarate, preferably 
together. That the Jaffe-reactive substance thus 
determined was probably all creatine was ensured 
from a number of recovery experiments. 

The procedure finally adopted was as follows: 
2 c.c. of homogenate plus 1 c.c. each of methionine 
(equivalent to 6 mgm.) and glycocyamine (equivalent 
to 1 mgm.) solutions in phosphate buffer together 
with 1 c.c. each of 0-01 M sodium citrate and 0-0015 M 
sodium fumarate were incubated at 37° for 4 hr. 
with occasional shaking. Reaction was stopped by 
addition of 0-3 c.c. of 100 per cent trichloracetic 
acid, which also served to precipitate the proteins, 
which were removed by filtration. Creatine in the 
filtrate was determined as creatinine by a standardized 
Jaffe procedure using for colour measurement the 
Klett-Summerson photocolorimeter with filter 54 in 

ition. Necessary controls with glycocyamine 
and/or methionine were also run, and all values re- 
ported represent in each case increments after the 
incubation period over the zero-time digest prepared 
in an exactly similar manner. 

Parallel determinations on hemoglobin contents 
and red cell counts were carried out on blood samples 
secured prior to killing the mice. The accompanying 
table summarizes some typical results after allowing 
for the appropriate controls, together with the values 
for total creatine in skeletal muscle and in the urine 
voided for the 24-hr. period preceding death. 

Under the conditions of these experiments with 
thyroxine administration, definite deficiencies of folic 
acid and vitamin B,, were inferable from the blood 
picture at the end of twelve days. There was no 
marked difference in the extent of creatine formation 
in vitro during the three periods of sampling. 

It can be seen that deficiency of either folic acid 
or vitamin B,, causes a diminution in creatine forma- 
tion and excretion; together, their effects are 
additive. There is reason to believe that creatine 
formation is primarily influenced by folic acid and 
that vitamin B,, exerts its effect by promoting better 
utilization of folic acid at low levels (cf. ref. 6,2). It 
is possible that in the absence of folic acid there is a. 
drain on the methyl economy due to methionine and 
choline, giving rise to formate’; that formate 
utilization is favoured by folic acid is now known"'. 
The possible influence of formate on transmethylation 
reactions in folic acid deficiency is being ascertained. 
more directly in experiments now in progress. 

In an earlier series of experiments with groups of 
mice on a complete purified diet with and without 
vitamin B,, and with /-thyroxine fed orally (0-01 
mgm. per day) for 27 days, and with 0-2 per cent 
iodinated casein added to the diets for a further eight. 
days, results similar to the above were obtained. 


sacrificed at the end of 12, 17 

and 23 days; the livers were 

i Creati Pe t ur Red blood | Hemoglobi 
wi of reatine Tr cen r. urine zemoglobin 

Group | Folie | Vitami t 1 t 

0-2 M phosphate buffer of pH 7-4 | acid Bus | ‘int body-we of positive 

and used for studying creatine (gamma) | (gamma) | (gamma)| muscle (millions) | control) 

synthesis in vitro from glycocy- 1 3-0 0-5 52-2 | 0-174 0-628 8-55 

amine (Roche) and methionine by 33 gos 0-596 7-78 

modifications in ceriier pro- 4 0-3 nil 4:3 | 0-155 0-387 6-00 

lures’, 
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The favourable effect of vitamin B,, could not be 
observed in attempts at in vitro activation of the 
creatine-forming system by additions of vitamin B,, 
solutions. 

An incidental observation that emerged in the 
course of the foregoing studies was a high mortality- 
rate in the vitamin B,,-deficient groups; the cor- 
rection of thyrotoxic symptoms by vitamin B,, has 
since been recorded". 

This work was aided in by a grant from the 
Indian Council of Medical Research. 


Prema FaTTeERPAKER 
MARPATIA 
A. SREENIVASAN 


Department of Chemical Technology, 
University of Bombay, 
Matunga, Bombay 19. 

Feb. 15. 
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Isolation of Sarcosine from an Acid 
Hydrolysate of Groundnut Protein 


A TWO-DIMENSIONAL paper chromatogram of an 
acid hydrolysate of groundnut protein has shown, 
in addition to the spots due to the amino-acids pre- 
viously reported present in groundnut protein’, a 
glycine spot (Rr = 0-32, 80 per cent aqueous phenol ; 
Rp = 0-22, butanol-acetic acid) and an unidentified 
spot (Rr = 0-78, 80 per cent aqueous phenol; 
Rp = 0-24 butanol-acetic acid mixture). The Rr 
values of the unidentified spot did not correspond 
with any of the values reported for amino-acids* or 
amino-sugars’. 

Dalgleish, Johnson, Todd and Vining* have recently 
isolated sarcosine from the antibiotic actinomycin, 
and it was noted that, the Rp values they recorded 
for sarcosine were similar to those found for the 
unidentified spot on the groundnut protein hydro- 
lysate chromatogram. A synthetic sample of sarcosine 
was prepared®, and its Rp values using different sol- 
vents were measured. In the accompanying table the 
Ry values of the unidentified spot are compared with 
the values found for sarcosine. 

From the Ry values it seemed very likely that the 
unidentified spot was due to sarcosine. The un- 
identified spot was still present on the two-dimensional 
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RF value | 
80 cent | Butanol-acetic 
phenol acid (ref. 3) phendlipere 
mixture 
Unidentified 
spot 0-78 0-24 0-75 
Sarcosine 0-78 0-24 0-76 
Sarcosine values 
found by Dal 
gleish et al. (loc. | 
0-78 0-25 


paper chromatogram of the deaminated hydrolysate, 
obtained by treatment with nitrous acid under con- 
ditions which re-form the secondary amine from its 
nitroso derivativet, showing that the spot is derived 
from a secondary amino-compound. 

Final proof that the unidentified spot was due to 
sarcosine was obtained by isolating sarcosine from 
the groundnut protein hydrolysate. The groundnut 
protein hydrolysate was shaken up with charcoal to 
remove tyrosine and phenylalanine and then fraction- 
ated on a column of ‘Zeocarb. 215’ *, when a fraction 
containing alanine, proline, valine and sarcosine was 
obtained. This fraction was further separated on a 
cellulose column‘, when a fraction containing sarcosine 
and alanine was obtained. Purification by fractional 
crystallization from alcohol and a methanol—acetone 
mixture gave sarcosine (m.p. 209-210° C. decomp.), 
2-3 mgm. from 7-5 gm. protein. Cocker and Lap- 
worth® give a melting point of 212° C. (decomp.) for 
sarcosine. 

So far as is known, sarcosine has not been pre- 
viously reported present in a protein hydrolysate, 
although it occurs in the free state in biological 
extracts. 

The groundnut protein used in the above experi- 
ments was supplied by Imperial Chemical Industries, 
Ltd., Nobel Division, and was isolated from ground- 
nuts by the procedure outlined by Haworth, Mac- 
Gillivray and Peacock’. It is a mixture of arachin 
and conarachin. The sarcosine spot was observed in 
two different samples of groundnut protein isolated 
by the above method. 

R. D. Haworts 
R. MacGirivray 
D. H. Peacock 
Chemistry Department, 
The University, 
Sheffield. 
March 2. 


‘ Traill, Chem. and Indust., 23 (1950). 

* Consden, Martin and Gordon, Biochem. J., 38, 224 (1944). 

* Partridge, Biochem. J., 42, 238 (1948). 

* Dalgleish, Johnson, Todd and Vining, J. Chem. Soc., 2946 (1950). 
* Cocker and Lapworth, J. Chem. Soc., 1894 (1931). 

* Partridge, Biochem. J., 44, 521 (1949). 

* Haworth, MacGillivray and Peacock, J. Chem. Soc., 1497 (1950). 


Evidence of a Complex Compound of 
Cobalt with a Purine Base (Adenine) 


Ir has been known for @ long time that most 
amino-acids have the property of forming complexes 
with heavy metals, and it has now been shown’ that 
the cobaltous ion, Cot+, combines reversibly with 
histidine, giving a tetra-co-ordinated compound, 
cobalto-dihistidine, which takes up oxygen reversibly 
to form a compound of octahedral configuration, 
oxy-bis-cobalto-dihistidine. 
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The analogy between the structure of histidine and 
that of the purine adenine (and the possibility in 
the purine molecule for resonance between differently 
charged structures) suggests that this also might form 
a complex with the cobalt ion. Complementary to 
the study of the uptake and distribution of cobalt in 
living organisms including malignant tissue*, the 
possibility of its fixation in vitro by the constituents 
of nucleic acids has been investigated. 

The properties of aqueous solutions containing 
cobaltous salts and adenine in various proportions 
(c. 0-01 M concentration) and at different pH’s have 
been examined with the following results. At pH 7 
the colour of the solution is light pink, changing to 
blue-mauve when the pH is progressively raised. At 
pH 7-3 a light brown precipitate appears which 
redissolves when further alkali is added (pH 8:5), 
the colour becoming in time a dark golden-brown 
in the presence of air. 

The ratios of adenine to cobalt in various specimens 
of the precipitate obtained at different values of 
pH between 7-3 and 8-5 have been determined. The 
quantity of adenine present has been estimated by 
the technique developed by Woodhouse*, and was 
also confirmed by ultra-violet spectrophotometric 
analysis. Cobalt has been determined colorimetrically 
by the a-nitroso-8-naphthol reaction, with parallel 
determination using radioactive cobalt-60 as a tracer 
element. A known weight of radioactive cobalt in 
the metal form was dissolved in hydrochloric acid, 
and the specific radioactivity (number of counts per 
gram of cobalt) was determined. Adenine was added 
to the solution, and 
the precipitates ob- 
tained as before, at 


values slightly 

higher than 7, were 

assayed for radioactive . 

cobalt. The ratios of 6 R 
adenine/cobalt ob- + 
tained R—CH-—N.- CH—-R’ + 4 
in five samples of the (0) (a) NX 
precipitate were 0-90, II R 
0:93, 1-06, 1-15 and 


0-95. For one sample, 
values of 1-00 and 1-03 were obtained by the isotopic 
method for determination of cobalt. 

Measurements of the magnetic susceptibility of 
the brown alkaline solution have shown it to be dia- 
magnetic, the specific magnetic susceptibility being 
slightly greater than that of water. It would thus ap- 
pear that in the precipitate cobalt and adenine form 
a complex in definite proportions, which in alkaline 
solution has no free electrons. 

The method employed by Ley and Winkler‘ to 
prepare heavy-metal complexes of amino-acids was 
applied; by mixing adenine and freshly prepared 
cobaltous hydroxide and heating gently on a water- 
bath, a product was obtained which on analysis 
gave the same ratio of components as before. 

Similar colour reactions and precipitates have 
been observed when cobaltous salts are added in alk- 
aline aqueous solution to other purine and pyrimidine 
bases. (guanine, uracil, xanthine, hypoxanthine), the 
nucleoside adenosine, and to solutions of thymo- 
nucleic acid. 

Such a cobalt — adenine compound appears to be of 
special interest in view of the results of Bosworth 
Brown et with nitrogen-marked adenine, which 
showed that adenine added to the diet of rats is 
incorporated as such in the cellular nucleic acid. This 
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R—CHO + R*—-CH(NH,). COOH R. COOH —-~ 


_CH=N—CH,—R’ 


. CH,—_N=CH—R’ R.CH,. 


might afford a possibility of intracellular fixation of 
a strongly emitting radioisotope with the view of 
effecting selective irradiation. 
J. 
Cancer Research Laboratories, 
Department of Pathological Studies, 
The Medical School, 
and 
Department of Physics, 
University of Birmingham, 
Edgbaston, Birmingham 15. 
Feb. 8. 
: Burk. D., Hearon, J., Caroline, L., and Shade, A. L., J. Biol. Chem., 
165, 723 (1946). 
Liquier- J. 
Cam., 193 (1949). 
. weemeelan’ > L., Arch. Biochem., 25, 347 (1950). 
* Ley, H., and nd Winkler, H., Ber., 42, 3894 (1909). 


* Bosworth G., Roll, P. M., and Plenth, A. A., Fed. Proc., 
6 (2), te (1947). 


and Heath, J. C., Ann. Rep. Brit. Emp. Cancer 


Triad Prototropic Systems 


In previous publications', it was shown that the 
degradation of «-amino-acids with certain carbonyl 
compounds proceeds through the intermediate forma- 
tion of an azomethine carboxylic acid (I), which is 
decarboxylated to the mesomeric anion (II). The 
liberated proton on recombination can attack either 
of the two possible positions (a) or (b) [see (II)] 
leading to a mixture of the two tautomerides, (III) 
and (IV), which on hydrolysis give rise to two 
carbonyl compounds. 


R’ 
— CO; 


H.OH 


—, R.CHO + R’.CH,. NH, 


lil 


NH, + R’. CHO. 


Iv 


I concluded from the results that such a proto- 
tropic change is facilitated by the following factors : 
(1) the attachment of the carbonyl group to an 
electron-attracting group which exhibits its maximum 
effect when it is directly attached to or conjugated 
with the carbonyl group ; thus, the yield of acetalde- 
hyde produced by the action of o- and p-nitrobenz- 
aldehyde was found to be greater than that produced 
by the action of m-nitrobenzaldehyde™; (2) the 
presence of a nucleophilic reagent, such as pyridine, 
which enhances the decarboxylation of the azo- 
methine carboxylic acid (I) to the mesomeric anion 
(II); thus, the amount of the liberated carbonyl 
compound increased enormously when 50 per cent 
glycerol was replaced by 75 per cent pyridine. 

In most cases, such a prototropic change could not 
be effected when the amino-acid was replaced by the 
corresponding amine. This is in accordance with the 
known fact that azomethine systems are immobile’, 
and they become tautomerized only in presence of 
strong nucleophilic reagents such as sodium ethoxide*. 

In the present investigation, the results proved the 
validity of the above assumption. Thus, when alanine 
and a-aminophenylacetic acid were heated with 
75 per cent pyridine on a water-bath or refluxed in 
50 per cent glycerol for 3 hr. with 2: 5-dichlor-, 
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2-choro-5-nitro-, 2:4-dinitro-, 2:4:6-trinitrobenzalde- 
hyde, or isatin, they were converted into acetaldehyde 
and benzaldehyde respectively. 

Although the interaction between p-hydroxybenz- 
aldehyde and a-aminophenylacetic acid, in 75 per 
cent pyridine on a boiling water-bath for 3 hr., gave 
traces only of benzaldehyde, the yield greatly in- 
creased when the heating was carried out in boil- 
ing pyridine (3 hr.) or in quinoline at 160—170° 
for $ hr. Under similar conditions, «-aminophenyl- 
acetic acid alone was not converted into benzal- 
dehyde. 

This showed that although a hydroxyl group is 
electron-repelling when attached to an aromati: 
nucleus, and, therefore, will inhibit the tendency for 
the decarboxylation of the azomethine carboxylic 
acid (I), yet the use of more drastic conditions (high 
temperature of the bath) facilitated the decarboxyla- 
tion to the mesomeric anion (II). 

When the hydroxyl group is attached to a saturated 
aliphatic chain, it «cts as an electron-attracting group 
(1), and therefore it would be expected that 
saturated aliphatic hydroxyaldehydes, such as glycer- 
aldehyde and glucose, are capable of effecting the 
degradation of «-amino-acids. 

When «-amino-m-nitrophenylacetic acid was heated 
with o- and m-chlorobenzaldehyde in pyridine on 
the water-bath, it was partially converted into 
m-nitrobenzaldehyde. 

When 0-, m-, p-nitro- and o-, m-chlorobenzaldehyde 
were heated with alanine ester or «-aminophenyl- 
acetic ester in pyridine for three hours on @ water- 
bath, practically no acetaldehyde or benzaldehyde, 
respectively, was obtained. Under similar conditions 
amines such as ethylamine, benzylamine and cyclo- 
hexylamine were not converted into the corresponding 
carbonyl! compounds (that is, acetaldehyde, benzalde- 
hyde and cyclohexanone, respectively). However, 
‘although stronger degrading agents such as isatin, 
2: 4-dinitro- and 2:4: 6-trinitrobenzaldehyde were 
able to effect the conversion of ethylamine and 
benzylamine into acetaldehyde and benzaldehyde 
respectively, they failed to convert cyclohexylamine 
into cyclohexanone. This is an interesting result, since 
l-amino-cyclohexane-l-carboxylic acid is easily de- 
graded to cyclohexanone even with weak degrading 
agents such as p-nitro- and o-chlorobenzaldehyde”. 
However, it may be due to the increase in the electron 
density created by the electron-repelling CH, groups 
on the carbon atom (a) of the azomethine (IV), which 
makes it very difficult to extract the proton from this 
carbon atom. Thus, no prototropic change will be 
possible under normal conditions. 


CH,—CH, 

R—C,H,CHO + NH,.cH ‘CH, 
CH,—CH, 


—H.OH 


When p-hydroxybenzylidenebenzylamine was re- 
fluxed with pyridine for three hours, it failed to give 
any benzaldehyde. However, traces of it were 
obtained when the heating was carried out in quino- 
line at 160-170° for half an hour. 

‘kane above reactions were carried out in a carbon 
dioxide atmosphere, and when pyridine or quinoline 
was used as a medium, the reaction mixture was 
acidified with hydrochloric acid and the liberated 
carbonyl compounds steam-distilled. 
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A quantitative study of the extent of the proto- 
tropic change is now under investigation. | 
F. G. Bappar 
Z. ISKANDER 
Faculty of Science, 
Fouad [ University, 
Cairo. 
Jan. 30. 
' (a), Baddar, F. G., J. Chem. Soc., S 163 (1949) ; (b), ibid., 136 (1950). 
* Ingold, C. K., and Piggott, H. A., J. Chem. Soc., 121, 2381 (1922). 
* Ingold, C. K., Shoppee, C. W., and Thorpe, J. F., J. Chem. Soc., 


1477 (1926). Ingold; C. K.,’and Shoppee, C. W., J. Cnem. Soc. 
1199 (1929). 


Role of the Solvent in Reduction with 
Lithium Aluminium Hydride 


SINCE the discovery of lithium aluminium hydride’, 
it has been used for a variety of reductions*. Its 
reactions are normally those of hydride anions, and 
in the type of compound with which it reacts there 
is a far-reaching analogy with the Grignard reagent. 
The mechanism of the reaction has been investigated 
by Trevoy and Brown*, who concluded from a wide 
range of evidence that the rate-determining step is a 
bimolecular nucleophilic substitution by a hydride 
ion, possibly complex. 

This mechanism ignores the solvent, and it is the 
purpose of this communication to show that ether 
plays an essential part in the reaction, and to suggest 
how the above mechanism, which must be broadly 
true, may be modified to take account of its 
action. 

The presence of ions in the ethereal solution of 
lithium aluminium hydride has now been proved 
directly ; the specific conductivity of a molar solu- 
tion was (4-43 + 0-02) x 10-5 ohm™ cm." at 15° C., 
which may Be compared with that of a molar solution 
of ethyl magnesium bromide at 20°C. (6-14 x 10°° 
*. 

The reduction of three covalent halides, phos- 
phorus trichloride, boron trichloride and silicon tetra- 
chloride, was studied. The reaction of phosphorus tri- 
chloride with lithium aluminium hydride in ether is 
rapid below 0°C., and may be used to prepare 
phosphine in good yield. In the experiment reported 
here, phosphorus trichloride was heated under reflux 
in absence of ether for one hour at 75° C., with a 
0-25 per cent yield of phosphine. Boron trichloride 
treated similarly gave no detectable quantity of 
volatile boron-containing material ; on adding ether, 
a violent reaction to give diborane took place at 
the melting-point of ether. In another experiment, 
silicon tetra- 
chloride heated 


CH,—CH, 
under reflux 
R.C,H, CH=N.CH CH, with lithium 
(ay\. aluminium hy- 
CH,—CH, dride for one 
IV hour gave a neg- 


ligible yield of 

silane. Ether was added at — 196°C., and as the 
temperature reached the melting point of ether a 
rapid evolution of silane (yield 96 per cent) ensued. 
On the other hand, in qualitative experiments with 
acetone and benzonitrile (both compounds having 
donor properties), reduction took place without the 
addition of ether. The analogy with the Grignard 


reagent thus extends to the necessity for a donor 
solvent ; evidence for a mono-etherate stable below 
0° C. has been obtained. 
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As an explanation of the action of the ether, it is 
suggested that there is an equilibrium in solutior: : 


AIH,- => H- + AIH;,, 


and that the function of the ether is to co-ordinate 
with the aluminium hydride and drive the equilibrium 
to the right-hand side. It is known independently 
that aluminium hydride retains ether tenaciously’. 
This explanation implies that the active entity is 
the H- ion rather than the AIH, ion; this is being 
tested both by examining the effect of added alum- 
inium hydride on the reactivity of lithium aluminium 
hydride solutions, and by transport experiments 
designed to determine the nature of the ions present. 
Thanks are expressed to Prof. H. J. Emeléus and 
Dr. A. G.S for interest and help, and Messrs. 
Albright and Wilson, Ltd., for generous support. 


N. L. PappockK 


University Chemical Laboratory, 
Cambridge. 


‘ Finholt, Bond and Schlesinger, J. Amer. Chem. Soc., 69, 1199 (1947). 
s ne oem see A. W. Johnson, Ann. Rep. Chem. Soc., 46, 140 
* Trevoy and Brown, J. Amer. Chem. Soc., 71, 1675 (1949). 

* Evans and Lee, J. Amer. Chem. Soc., 65, 1474 (1933). 
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Intracrystalline Water in Pollucite 


THE natural mineral pollucite is generally formu- 
lated as (Cs,Na),O0.Al,0,.48i0,.H,O. It is isostruct- 
ural with analcite, Na,O.Al,0;.4Si0,.2H,O, both 
having cubic unit cells. Values of a reported for 
analcite range from 13-6, A. to 13-6, A.', and for 
pollucite from 13-6, A. to 13-6, A. *. 

The distribution of the water molecules in the 
pollucite structure raises an interesting point. Accord- 
ing to W. H. Taylor*, there are 24 available sites in 
the analcite unit cell for the 16 sodium ions, each 
sodium ion lying between four oxygen atoms of the 
framework and two water molecules. To preserve 
cubic symmetry, the sodium ions must be randomly 
distributed. The cations in the identical alumino- 
silicate framework of pollucite must be similarly 
distributed. The question then is whether the water 
molecules in the crystal are associated only with the 
sodium ions or may also be located in the vacant sites 
of the framework, of which there are just enough 
to accommodate the amount of water given in the 
above formula’. In order to decide this point, the 
following observations have been made. 

The water content of some natural pollucites 
appears to decrease with decreasing sodium content 
and increasing cesium content‘. This suggests that 
the water may be associated only with the sodium 
ions; but a final proof can be offered only by 
synthesizing a pure cesium pollucite and demon- 
strating that it is anhydrous. This synthesis has now 
been carried out by us, using cesium aluminosilicate 
gels in hydrothermal systems. (Details of the pre- 
paration of synthetic pollucites will be given else- 
where; the mineral has also been grown by the 
recrystallization of chabazite'.) The synthetic pollu- 
cite of composition Cs,0.Al],0;.48i0, has been found 
to be an anhydrous species. No water is then asso- 
ciated with the 8 vacant sites per unit cell. The 
correct formula for pollucite will then be (NazCs,_z),0. 

The identity of the unit cell as between analcites 
and pollucites requires that, so far as occupation of 
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the interstitial cavities in the identical aluminosilicate 
framework of these crystals is concerned, (Nat +- 
H,0) is equivalent to Cs+. By contrast, the anhydrous 
crystals in which, through ion exchange, the smaller 
units K+, Rb? and Ti+ replace (Nat + H,O) in 
analcite have slightly distorted anionic frameworks’. 
However, unlike sodium, rubidium and thallium ions, 
the cesium ion is too large to migrate from one 
interstitial site in the crystals to the next, so that the 
framework exhibits an ion-sieve effect towards the 
cesium ions, and this ion when incorporated during 
crystal growth is locked into the crystal’. The dis- 
tribution of the 16 cx#sium ions among the 24 equiva- 
lefit sites per unit cell ‘can be random in space but 
not in time. The mobile cations sodium, rubidium 
and thallium, on the other hand, may be randomly 
distributed in time and space. The size and immubil- 
ity of the cesium ions would then appear to explain 
the known difficulty in dehydration and rehydration 
of pollucites containing some sodium, when com- 
pared with analcite, since water molecules can escape 
from or enter the crystals only along the channels 
occupied by the cations. Dehydration of pollucite 
requires temperatures as high as 640° C. before com- 
pletion, and rehydration involves heating the crystals 
in an autoclave with water at 400—500° C. *. 
R. M. BaRRER 
N. McCattum 
Chemistry Department, 
Marischal College, 
Aberdeen. 
March 3. 
' Barrer, R. M., J. Chem. Soc., No. 431, 2342 (1950). 
* Fleischer, M., and Ksanda, C. J., Amer. Mineral., 25, 666 (1940). 
? Taylor, W. H., Z. Kristall., 74, 1 (1930). 
* Richmond, W. E., and Gonyer, F. A., Amer. Mineral., 23, 783 (1938). 


A Delicate Chromatograph Test for the 
Presence of Moisture in Alcohol 


Ir has been found in this laboratory that paper- 
strip ascending chromatography affords a simple 
means of detecting small quantities of water (of the 
order of 0-1-5 per cent) present in alcohol. 

The principle employed is to allow the alcohol 
to ascend a test paper strip (approximately 3/16 in. x 
4} in.) passing through two previously prepared 
zones, the lower being impregnated with iron sulphate 
and the upper with potassium ferricyanide. Neither 
of these salts is alcohol-soluble but both are water- 
soluble; consequently, if the ascending alcohol con- 
tains water, iron sulphate will be eluted from the 
lower zone and carried to the upper, with the pro- 
duction of ferric ferrocyanide, visible as a band of 
Turnbull’s blue. The extent and intensity of colora- 
tion depend on the amount of water present. If a 
pencil mark, say, 2 in. above the beginning of 
the upper zone, is used as the standard height of 
alcohol ascent, the method becomes quantitative 
after calibration runs with alcohol containing known 
amounts of added water. 

At low concentration of water, the blue colour 
may not be apparent until the test-strip has been 
air-dried. 

Of the various papers tried, ‘Devon Mills’ white 
blotting has been the most satisfactory. Solutions : 
lower zone, 3 per cent in water; upper zone, | per 
cent in water. 

Application is made with a glass tube of about 
}-in. bore drawn down in a flame to give a smooth 
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rounded end having an orifice about 1/32 in. diameter. 
The tube, containing approximately 2-in. length of 
the sulphate solution, is drawn along the edge of a 
blotting paper sheet cut to 4} in. x 12 in., so as to 
make a band $-5/16 in. wide, leaving a }-in. margin 
approximately ; the second solution is applied in ® 
similar manner, a little higher up, leaving a gap ox 
about 4 in. between it and the first band. The 
is then air-dried and cut into strips 3/16 in. wide 
and stored in an air-tight container with a mild dry- 
ing agent (silica-gel capsule). This is desirable, as in 
damp weather the method is sensitive enough to react 
to the trace of moisture picked up from the atmo- 
sphere by the test strips. ~ 

I am indebted to the manager of this laboratory, 
Lieut.-Commander J. R. D. Walker, for permission 
to make this communication. 


J. E. C. SrrRincer 


Experimental Oil Test Group, 
Research Department, 
Vickers-Armstrongs, Ltd., 
Elswick Works, 
Newcastle upon Tyne 4. 

Feb. 23. 


Determination of Reaction-rates by 
Conductivity Measurements 


AmoneG the reactions which have proved of value 
in the investigations of the effects of substituents on 
reaction-rates in solution is the one between organic 
chlorides and metallic iodides in acetone. This re- 
action, which was first investigated kinetically by 
Conant and Kirner'’, is suitably free from complicating 
side reactions, and the very low solubility of potassium 
chloride in acetone ensures that it goes almost to 
completion. It has,' therefore, been extensively used 
in kinetic studies by Conant, Bennett and others. 

Hitherto, the progress of the reaction has been 
followed by estimating the unreacted inorganic 
iodide by titration methods. Foremost among such 
methods is the one developed by Bennett and Berry’, 
and based on the observation of Lang’, that the 
addition of an oxidizing agent, such as potassium 
iodate, to an acid solution of a metallic iodide in 
the presence of hydrogen cyanide, converts the 
liberated iodine into iodine cyanide, a form which 
does not colour starch. Unfortunately, the presence 
of acetone in the titration mixture makes it difficult 
to determine the end-point, and it is necessary to 
remove it before the iodide can be determined accur- 
ately. The procedure is therefore a little laborious, 
and when a large number of halides are examined 
it becomes tedious. 

In these circumstances it is natural to look for a 
simpler method of following the course of the reaction, 
particularly since an extensive study is being made 
of the influence of two or more substituents on the 
reactivity of benzyl halides and related compounds. 
The fact that potassium chloride is precipitated, and 
that ions are therefore removed from solution, 
suggests that the reaction may be followed satis- 
factorily by measuring the electrical conductivity of 
the reaction mixture. This proves to be the case. 
Although the procedure used so far is capable of 
refinement, the publication of a similar conclusion 
by Evans and Hamann‘ prompts us to report some 
of the results obtained. In the accompanying table 
the values found in an earlier investigation by a 
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RATE CONSTANTS FOR THE REACTION BETWEEN 5S 
CHLORIDES AND POTASSIUM IODIDE IN ACETONE 


BENZYL 


Substituent Volumetric (ref. 5) Ey,o Conductometric 
p—Cl 2-80 2-89 
o—NO, 11-4* 12-1 


* The reaction in this case is rapid, and therefore is determined 
less readily. 


volumetric method are compared with the first values 
obtained by the conductivity method. 

In these measurements the molecular ratio of 
organic chloride to potassium iodide is 5:1, but it 
is advisable to reduce this ratio and so minimize 
any risk that the organic halide might affect the 
determinations. 

Refinements in technique are being made which 
should enable the rates to be determined accurately 
and expeditiously. With the benzyl chlorides a 
greater accuracy in measurement is particularly 
important, since variations in entropy and in activa- 
tion energy may be rather small, and their significance 
might easily be masked by experimental errors. 


BrynmMor JONES 
D. J. WorsFoLp 
University College, 
Hull. 
March 1. 

* Conant and Kirner, J. Amer. Chem. Soc., 46, 232 (1924). 

* Bennett and Berry, J. Chem. Soc., 1676 (1927). 

* Lang, Z. anorg. Chem., 122, 332 (1922). 


* Evans and Hamann, Trans. Farad. Soc., 47, 30 (1951). 
* Bennett and Brynmor Jones, J. Chem. Soc., 1815°(1935). 


Crystal Structure of 44’-Dihydroxydipheny! 


Crystats of 44’-dihydroxydiphenyl can be obtained 
as thin plates from alcohol—water solution or by sub- 
limation. By optical and X-ray examination, they 
are found to be monoclinic with the b- and c-axes 
in the plane of the plate. The unit cell constants are : 
a = 10-54 + 0-05A.,b = 5-36 + 0-02 A.,c = 7-95 + 
0-05 A., B = 95° 30’ + 1°. The space group is P2,/c, 
and since there are only two molecules in the unit 
cell (calculated from a density of 1-380 gm./c.c.) 
they must lie in special positions such that molecular 
centres of symmetry coincide with the centres of 
symmetry in the cell. Although there are other 
ways in which this condition might be satisfied, 
such as by free rotation about the central C—C bond, 
or rotation of the molecule as a whole in the crystal, 
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the obvious inference is that the molecule is centro- 
symmetric by having its two aromatic rings 
coplanar. : 

A trial structure was obtained by building a scale 
model with planar molecules having their centres 
at-000 and 034. The proposed arrangement was con- 
firmed by a two-dimensional Fourier summation 
based on the intensities of AkO reflexions visually 
estimated on Weissenberg photographs. The structure 
consists of layers parallel to the (102) plane with the 
0—0 axis of each molecule tilted slightly out of this 
plane, but parallel to (010). Within each layer the 
molecules are linked as shown in the accompanying 
diagram by zig-zag chains of weak hydrogen bonds 
(each of length 2-9 A.) between their hydroxyl groups. 
There is no bonding between the layers. The packing 
of the molecules, apart from the linking through 
hydrogen bonds, is very similar to that found in 
crystals of diphenyl’ and other aromatic hydro- 
carbons. A more detailed investigation of the 
structure is being made. 


No. 4261 


S. C. WALLWORK 
H. M. 
Chemical Crystallography Laboratory, 
University Museum, 
Oxford. 
Feb. 26. 


' Dhar, J., Ind, J. Phys., 7, 43 (1932). 


Magnetism of Hydrogen and Lithium lons 


In the free state, the hydrogen ion, H+, can clearly 
exhibit no magnetism, and the lithium ion, Lit, will 


Molar susceptibility (x 10*) 
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possess a small diamagnetism. It has often been 
pointed out that, in solids or in solutions, these ions 
should not behave in this fashion, but would 
most likely give rise to a paramagnetic effect in 
addition. 

Molar values of the diamagnetic susceptibilities of 
the alkali halides, obtained from Brindley and 
Hoare’s' measurements for these compounds in the 
powdered crystal state, have been plotted in the 
accompanying di as a function of free cation 
susceptibility as predicted by Slater’s* theory (values 
for cation susceptibilities have been re-calculated, 
using more reliable data for the fundamental con- 
stants e, mo, c and N than was available at the time 
of Slater’s work). If the susceptibilities of ions are 
additive and there is no variation with chemical 
combination, then all points representing chlorides, 
for example, should lie on a straight line. It is imme- 
diately apparent that the representative points for 
the lithium halides lie consistently below their 
respective straight lines. It might be argued that, as 
there is no positive proof of the reliability of Slater’s 
theoretical values, such a procedure is unjustified. 
However, it is clear that, even were the Slater 
figures greatly in error, the same conclusion must be 
reached. 

The interpretation is thst the lithium ion is pro- 
ducing a paramagnetic effect equal to the ordinate 
separation between point and line. For the halide 
lines (except fluoride), these separations are close in 


size, the average being 4-9, thus giving for the 


susceptibility of the lithium ion: (— 0-7 + 4-9) = 
+ 4-2 (x 10°*). Again, Slater’s theoretical value 
for the lithium ion (— 0-7) has been employed, 
but the probable error incurred by this is 
negligible. 

When the mean values are plotted of 
molar susceptibilities for the alkali halides 
in aqueous solution, obtained from 
measurements by a large number of 
different workers, similar results are 
obtained. Measurements for halide acids 
are included, and these show an even 
stronger paramagnetic effect for the 
hydrogen ion as compared with lithium. 
Mean deviations from linearity are: 
4-5; Lit, 2-1; giving effective 
ionic susceptibilities of H+ = + 4-5 and 
Lit = (— 0-7 + 2-1) = + 1-4 for these 

. ions in aqueous solution. 

By comparison of diamagnetism with 
refraction, Weiss* predicted exactly this 
kind of etic effect for small 
cations dissolved in polar solvents. Weiss 
suggested paramagnetic effects of 1-1 
and 0-9 for the hydrogen and lithium 
ions respectively. The figure for hydro- 
gen is much less than is suggested 
here; but since there is no way of 
determining ionic refractivities theor- 
etically with the same reliability as 
ionic diamagnetic susceptibilities, it is 
likely that the Weiss figure is incor- 
rect. 

Brindley and Hoare‘, by yet an- 
other method, have also deduced para- 
magnetic effects for H~- and Lit, 


Todides 


0 30 
H+Lit+Nat+ K+ Rb+ 


Slater’s theoretical vaiues for alkali ions (per fr. ion x 10*) 
Molar and cation susceptibilities 


Cs+ 


4 and give + 3-8 and + 0-3 respectively 
be for their effective susceptibilities in solu- 
tion. These figures are in fair agreement 
with the analysis made here. 
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I wish to express my thanks to Prof. A. M. Taylor 
for his interest in this work. 
W. R. Myers 


Physical Laboratory, 
University College, 
Southampton. 
March 1. 


Brindley, 

Soc., A, 152, 342 “159. 
395 (1937). 

* Slater, J. C., Phys. Rev., 36, 57 (1930). 

® wes J. Phys., 1, 185 (1930); C.R. Acad. Sci., Paris, 190, 95 


G. W., and Hoare, F. E., Trans. Farad. Soe., 38, 268 
1937). 


Mineral Separation by an Electrochemical- 
Magnetic Method 


A SIMPLE method has been devised for the separa- 
tion of minerals with a relatively high electrical 
conductivity in rock powders. It is based on the 
selective deposition upon these minerals of metallic 
iron, in an electrolytic cell, enabling them to be 
separated from the non-conducting grains with a 
magnet. 

About 5-10 gm. of crushed sample, having passed 
a 100-mesh sieve, or finer if necessary, to avoid com- 
posite grains, is spread on the bottom of a flat- 
bottomed iron can of 7-10 cm. diameter and 7 cm. 
height, which is made the cathode and also serves 
as container for the electrolyte, a strong solution of 
ferrous chloride with calcium chloride. A disk of 
sheet iron of somewhat less diameter, attached to a 
vertical iron rod, serves as anode, and the interior 
wall of the can should be varnished to restrict electro- 
deposition to the floor. 

A source of direct current, up to 10 amp. at 6 V. 
or more, such as a lead battery, is connected to the 
cell, preferably with an ammeter and appropriate 
variable resistor in series, so that the current density 
may be varied and controlled. A current density of 
0-05 amp./cm.* of area covered by the sample gives 
ample coating of iron in three or four minutes, and 
may be raised to a much higher figure if necessary, 
when adequate iron deposition is almost instantane- 
ous. During the passage of the current the grains 
should be gently moved about, and for mixtures 
with a very low content of conducting grains a longer 
period of deposition is required. After washing and 
drying the mixture, the coated grains are separated 
with a magnet, and treated with dilute acid to re- 
move the iron. 

The method may be made to yield quantitative 
results, and the apparatus and conditions adjusted 
to larger or smaller amounts of sample. 

Examples of clean separations of minerals used in 
these experiments, behaving as conductors and non- 
conductors respectively, were : pyrite, galena, copper 
sulphide ores, native metals, graphite, arsenopyrite ; 
and quartz, silicates, barite, wolframite, apatite, 
rutile, zircon, hematite, ilmenite, cinnabar, sphal- 
erite, Manganese ores. 

The method has application in the common case 
where the specific gravity of the several constituents 
is too high for heavy-liquid separation, and the electro- 
static and dielectric methods, froth flotation, panning, 
or selective chemical attack are inadequate. It is 
of particular value when the mineral sought, con- 
ductive or non-conductive, forms the only one with 
this property in the rock, when it may be quant- 
itatively isolated. 
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It is hoped to publish a fuller account of the 
method elsewhere. 
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H. C. G. Vincent 
Department of Geology and Mineralogy, 
University of Cape Town. 
Feb. 23. 


The Carotid Labyrinth of Rana tigrina 


HOLLINSEEAD' demonstrated with the Severinghaus 
staining technique the presence of fuchsinophil gran- 
ules in the cytoplasm of the carotid-body cells in 
the cat. Later on*, he showed that these granules 
disappear from the mouse carotid-body cells in 
eases of lethal anoxia. Hollinshead related this dis- 
appearance tentatively with the state of activity of 
the carotid-body cells, as it is known that anoxia 
stimulates powerfully the release of nerve impulses in 
this organ. 

Using the same staining techniques, we were able 
to detect cells, in the carotid labyrinth of Rana 
tigrina, which show a great resemblance to the 
mammalian carotid-body cells, and which likewise 
contain fuchsinophil granules. These cells occur 
sparingly and only in the pars arterialis. 

In twa, frogs killed by anoxia, these cells were 
found to be entirely devoid of the fuchsinophil 
granules. 

This finding may help to clarify the functional 
role of the carotid labyrinth in Amphibians, and may 
throw further light upon the evolutionary develop- 
ment of the carotid body in reptiles, birds and mam- 
mals. So far, no direct evidence exists that the 
amphibian carotid labyrinth corresponds to the 
mammalian carotid body. Palme* considered it as 
@ pressor receptive zone only, while the present study 
may indicate in addition the existence of chemo- 
receptors. 


Department of Anatomy, 
Medical College, 
Agra. March 5. 
‘ Hollinshead, W. H., Amer. J. Anat., 78, 185 (1943). 
* Hollinshead, W. H., Anat. Rec., 98, 255 (1945). 
* Palme, F., Z. mikr. anat. Forsch., 36, 391 (1934). 


D. S. CrowpHaRY 


Boron in the Nutrition of the Hop 


THE role of boron in the nutrition of the hop does 
not appear to have been determined. While many 
horticultural and field-crops chave been reported to 
demonstrate distinctive symptoms in the absence of 
a sufficiency of available boron, singularly little has 
been reported on the reaction of the hop to variation 
in the supply of boron. No report giving boron- 
deficiency symptoms has been found in the available 
literature. 

In the 1949-50 season, samples of leaves and cones 
from hops growing in the Nelson district, New Zea- 
land, were analysed for boron content. For leaves 
from the top third of the plant in gardens on soils de- 
rived from Moutere Hill, the boron content ranged 
from 31 to 70 p.p.m. in the dry matter, most values, 
however, lying between 36 and 42 p.p.m.; for corre- 
sponding material from soils derived from granite, the 
figures were 12-36 p.p.m., most commonly 21-28 
p-p-m. In the cones, the were as follows : 


Moutere types, 14-22 p.p.m. (mostly 16-21 p.p.m.), 
and granite types 13—24 p.p.m. (mostly 13-17 p.p.m.). 
Samples of soil from these gardens showed water- 
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No. 4261 


Hop shoots showing disterted leaves and death of the growing 
points due to deficiency of available boron 


soluble boron contents of 0-25-0-73 p.p.m. on the 


dry basis. There appeared to be no close relation 
between pH value or available boron content of the 
soil and the boron content of leaves or cones. The 
data for leaves and cones suggested, however, that 
the boron supply in some gardens might be sub- 
optimal. 

Most of the 1950-51 growing season was extremely 
dry, and after the early pruning of the plants many 
gardens showed very unsatisfactory growth. There 
was great delay in the development of new shoots, 
accompanied by a crinkled condition, often sufficient 
to cause malformation, of the leaves. Shoots showed 
short internodal spacing, development of secondary 
laterals at an early stage, and dying of the growing 
point. Incidence of these defects varied greatly from 
garden to garden, but it was unusual to find a garden 
free from one or other of these symptoms. Replants 
were, however, commonly free from this undesirable 
type of growth. Severity of symptoms varied from 
point to point within a garden or on a given soil type. 
Examinations made as late as mid-January 1951 
revealed that symptoms were siill visible on young 
basal or late growth shoots. 

When boron deficiency in raspberries in the Nelson 
district was being investigated in 1948, certain rows 
in two hop gardens were treated with borax at the 
rate of $ oz. per hill. It was most noticeable this 
season (1950-51) that plants in these treated rows 
were healthy and grew normally. This, together with 
the field distribution of the untoward behaviour of the 
plants in the remainder of these two gardens, sug- 
gested that the unsatisfactory growth conditions in 
the gardens were due to a deficiency of boron. Samples 
of young shoots from the above gardens gave the 
following analytical data : 

BORON (P.P.M. ON THE DRY BASIS) 


parently healthy Healthy 
Location Unhealthy 7 ot treated with (treated with 

borax) borax) 
Wai-iti 75 50-4 
Tadmor 18-4 34-2 
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These figures suggest that the supply of boron 
for the unhealthy plants was sub-optimal. Further 
samples from other gardens gave, for five direct com- 
parisons : unhealthy, 9-6 p.p.m. ; apparently healthy, 
16-6 p.p.m. For two definitely affected gardens the 
average figure was 15-6 p.p.m., and for two nearly 
healthy gardens, 26-4 p.p.m. The lowest figure so 
far found has been 2 p.p.m. for a garden ‘with only 
13 per cent of apparently healthy plants and 37 per 
cent of hills apparently dead. These data confirm the 
suggestion that the unsatisfactory growth ~-as due 
to a deficiency of available boron. From the limited 
data of this season’s survey, it would appear that for 
healthy growth hop shoots should contain not less 
than 20 p.p.m. of boron in the dry matter. 

The hop, therefore, may now be included among 
those plants demanding a certain level of supply of 
boron for healthy growth, and the absence of which 
leads to distinctive symptoms in the vegetative parts 
of the plant. 


H. O. ASKEW 
R. J. Monx 
Cawthron Institute, 
Nelson, N.Z. 
March 13. 


A Unit of Wave-number 


In Nature of April 21, Mr. C. Candler puts forward 
the suggestion that a convenient, practical unit 
should be introduced for recording wave-numbers. 
Such a unit would certainly be welcome; but was 
not the name ‘Balmer’ suggested several years ago 
to denote the reciprocal of ths Angstrém unit ? 
I regret that at the moment I am unable to locate 
the reference. 

In any event, the use of the name ‘Balmer’ seems 
to me justified from the historical point of view. As a 
matter of fact, Balmer, who was a secondary school 
teacher in Basle, made the first important contribution 
towards establishing the relationship between the 
wave-lengths of certain of the lines of the hydrogen 
spectrum. In comparison with these fundamental 
findings, the introduction of wave-numbers instead 
of wave-lengths seems of minor importance. Rydberg 
has already been suitably honoured in giving his 
name to the constant. On the other hand, the 
name of Balmer is commemorated only by the ‘Balmer 
series’, suggesting that his work was on no higher 
level than that of Lyman, Paschen, Brackett, ete. 
In fact, however, Balmer was a pioneer in this field 
and is entitled to greater recognition. 

The unit ‘balmer’, conveniently abbreviated to ‘B’, 
could, of course, likewise be used to replace ‘em.~’, 
as proposed by Candler in the case of the unit 


‘rydberg’. 


Sandoz Ltd., 
Basle. 


W. BLADERGROEN 


Aw agreed unit is far more important than the 
name chosen. ‘Balmer’ seems as suitable as ‘Ryd- 
berg’, though I have never met the ‘Balmer’ in the 
literature. A choice would best be made by an 
official body the decision of which would be generally 
accepted. 

C. CANDLER 
Canynge Hall, 
University of Bristol, 
Bristol 8. 
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FORTHCOMING EVENTS 


Tuesday, July 3 

British SOCIETY FOR THE HISTORY OF ScIENCE (in the Lecture 
Theatre, New Physics. Building, The University, Manchester), 
ll a.m.—Prof. Leon Rosenfeld: “Joule’s Scientific Outlook” ; : 
2.45 p.m.—Opening of the Joule Museum at Joule House, Acton 
Square, Salford, by Alderman John Brentnall. 

BRITISH PSYCHOLOGICAL Socrsty, INDUSTRIAL SECTION (in 
105, London School of Hygiene and Tropical Medicine, K A oe 
London W.C.1), at = m.—Dr. P. A. Theron: “Some 

ndustrial Psychology in South Africa”. 

Tuesday, July 3—Friday, July 6 

BRITISH IYSTITUTION OF RADIO ENGINEERS (in the ory wed 
Lecture Theatre, University College, Gower Street, London, W.C.1).— 
Radio Conference, Sessions 1 and 2: Electronic bateasetention and 
Valve Technology. (No further tickets are available.) 

SOCIETY FOR APPLIED BACTERIOLOGY (at Marischal College, Aber- 
deen).—Annual General Meeting and Conference. 


Thursday, July 5—Saturday, July 7 


Puystcat Society (in the Physics Department, Queen’s University, 
Belfast)—Summer Provincial Meeting. 


Friday, July 6 
Society oF PuBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS, 
POLAROGRAPHIC DI:CUSSION PANEL OF THE PHYSICAL METHODS GROUP 
(at the British Oxygen Co., Ltd., Morden Factory Estate, Morden 
Road, London, 8.W.19), at 4.30 p- m.—Discussion on “Polarography 
in Trace Analysis’’. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

ASSISTANT EDUCATIONAL PSYCHOLOGIST for advisory work in the 
schools and clinical work in the Child Guidance Service—The County 
Education Officer, The Castle, Winchester (July 6). 

SENIOR SCIENTIFIC OFFICER (with an honours degree in botany 
or agricultural botany or its equivalent, and a sound knowl of the 
p rinciples of genetics and practical _—_ breeding) in the Plant 

reeding Division of the Ministry of Agriculture—The Secretary, 
Civil Service Commission, Stormont, Belfast (July 6). 

ASSISTANT LECTURER IN CHEMISTRY, and an ASSISTANT LECTURER 
IN METALI URGY—The on Northampton Polytechnic, St. John 
Street, London, E.C.1 (July 7). 

ASSISTANT LECTURER (Grade A) IN PHYSICAL CHEMISTRY, and an 
ASSISTANT LECTURER (Grade B) IN METALLURGY, at the Constantine 
Technical College, Middlesbrough—The Director of Education, 
Education Offices, Woodlands Road, Middlesbrough (July 7). 

ASSISTANT PHYSICIST at the Radiotherapy — Queen Elizabeth 
Hospital—The Secretary, United Birmi Hospitals, Queen 
Elizabeth Hospital, Sanebeghomn 15 (July 

CHEMISTS and CHEMICAL ENGIN’ at Nainistry of Supply Research 
and Development Establishments near London: ORGANIC CHEMISTS 
with experience of synthetic research work and modern methods of 
organic —— an ANALYTICAL CHEMIST for the development of 
new chemical testing methods (experience with explosives essential). 
PHYSICAL CHEMISTS with experience of plastics, rheology, colloids, 
kinetics or instrumentation, CHEMICAL ENGINEERS with experience in 
plant development and desi , & PLANT CHEMIST with experience in 
the control of processes invo ving high and low pressure gases, CHEM- 
Ists with experience of ysis, of gaseous reactions under lab- 
oratory conditions, or of the > contest of gases on an industrial scale, 
and CHEMISTS with experience in examination of water and sewage 
effluents—The Ministry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, W.C.2, 
quoting F.375/51A (July 7). 

DEMONSTRATOR IN APPLIED Ry A in the De ment of 
Psychological Medicine, Ki LL, Medical School and Royal 
My, Infirmary—The Registrar, King’s College, Newcastle-upon- 
Tyne (July 7) 

LECTURER IN PHYSICAL AND INORGANIC CHEMISTRY, and a LECTURER 
IN GBNERAL CHEMISTRY, at the pubes College of Technology, 
Newcastle- Sw -Tyne—The Director of Education, City Education 
Office, Northumberland Road, Newcastle-upon- “Tyne 1 (July 7). 

LECTURER IN PHONETICS, and a LECTURER IN LINGUISTICS—The 
Secretary, School of Oriental and African Studies, University of Lon- 
don, London, W.C.1 (July 7). 

POMOLOGIST, and @ PHYSICAL CHEMIST, in the Section of Insecticides 
and Fungic ides, Long Ashton Research Station—The Registrar and 
Secretary, The University, Bristol (July 7). 

PERREN CHAIR OF ASTRONOMY at Unive rsity College—The Academic 
Registrar, University of London, Senate House, London, W.C.i (July 9). 

ASSISTANT for the teaching of Chemistry’ and either Physics or 
Mathematics in the College Secondary School—The Principal, Wigan 
and District Mining and Technical Silees ‘Wigan (July 10). 

ELECTRICAL ENGINEERS and Puysicists (Senior Scientific Officer 
or Scientific Officer grade) at Ministry of Supply research and develop- 
ment establishments near London: ELECTRICAL ENGINEERS qualified 
in radio communications with an interest in the engineering of develop- 
ment prototypes, a PHYSICIST with experience in electronic circuitry 

blems for measurement of high ace transients, an EXPERIMENTAL 

HYSICIST with experience of metallurgical problems, and a PHYSICIST 
with interest in application of electronic methods optical instru- 
mentation techniques—The Ministry of Labour and National Service, 
Technical and Scientific Register @ York House, Kingsway, London, 
W.C.2, quoting A.162/51A (July 1 

ENGINEER I at a apy BAY. Suppl establishment in south-east 
England—The Ministry of Labour _ National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, W.C.2, 
quoting D.230/51A (July 18). 
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NORTH THAMES GAS BOARD GAS RESEARCH FELLOWSHIP for research 
fuels and com’ 


Ge f nd Technology, Pri - 
istrar, Im ‘ollege of ence a . nee Consort 
Road, London, ay (July 13). 
® , RESEARCH FELLOWSHIP for research in relation 

to carbonization, us fuels and combustion—The Registrar, 
Imperial College 0’ — and Technology, Prince Consort Road! 
dul y 13). 

CHAIR OF APPLIED MATHEMATICS—The Registrar, University 


PosTGRAD IN ZooLoey— 

LECTURER IN BACTERIOLOGY—The Secreta’ College 
Hospital el School, Denmark Hill, on B.E.5 ( July 14). 

LECTURER IN BIOCHEMISTRY—The Registrar, University College 
of Wales, (July 14). 

RaDIO ‘ENGINEER (with industrial lence or service in a researc! 
establishment) by a Government 
Labour and National Service, Technical and Scientific Register (K 
York House, Kingsway, W.C.2, quoting D.260/51.4 


ESEZARCH DEMONSTRATORS (2) IN PHYSICS—The trar, Univer- 
sity College of South Wales, Cathays Park, Cardiff ( 14). 

Li USBANDRY in, and a SENIOR 
LECTURER IN THE CLINICAL DEPARTMENT of, the University Veterinary 
School—The Seentesy of University Court, The Univers! 


ity, Glasgow 

14). 
EACHER CHEMISTRY teach I ie 
Chemis at widnes Municipal Technical College—Mr. W. R. Wain. 


wright, ucation Office, Lugsdale Road, Widnes (July 14). 

ASSISTANT PROFESSOR OR Amon PROFESSOR OF GROSS ANATOMY 
at Queen's University Medical Co! Ont., Canada— 
The Secretary, Association of Univeritien itish Common- 
London, W.C.1 (July 15). 

SENIOR RESEARCH OFFICER to take charge of the Heat Section in 
the National Physical Laboratory, Pretoria——The Secre' ‘Treasurer, 

, Pretoria, 


Council for Scientific and Tndusteial Research, P.O. Box 
South Africa (July 31). 

ASSISTANT LECTURER IN THE BIOLOGY DEPARTMENT, and an ASSIST- 
ANT LECTURER IN THE CHEMISTRY DEPARTMENT—The ‘Secretary, Royal 
Free Hospital School of Medicine, 8 Hunter Street, London, W.C.1. 

BIOLOGIST in the Medical Department, Gold Coast, to assist with 
survey of schistosomiasis—The Director of Recruitment, Colonial 

Office, Sanctuary Buildings, Great Smith Street, London, 8.W.1, 
quoting No. 27059/275/51. 

CHEMIST I in 


e Production Planning Section—The Ministry of 
Supply, Division of Atomic Energy (Production), Risley, Warrington, 


DEPUTY WATER ENGINEER AND Water Engineer 
and Manager, Spon House, 21 Allesley Old Road, Cove =f 

DEVELOPMENT ENGINEER at the a of ‘Su ply Division of 
Atomic Energy (Production), Research and Development Branch, 
Windscale Works, Seliafield, ‘Cumberland, to be responsible for the 
design and ordering of plant ‘and equipment for research and develop- 
ment projects and for the r. eneral supervision of the researeh depart- 
ment’s workshops—The nistry of Sup ly, eee of Atomic 
Energy (Production), Risley, Warrington, 

ENGINEER )in the Public Works Kenya— 
The Director of Recruitment (Colonial Service), Colonial Office. 
Great Smith Street, London, 8.W.1, quoting 

0. 2735 

INTERNATIONAL WOOL SECRETARIAT RESEARCH FELLOWSHIP— 
The Lay Technical College, Bradford. 

JUNIOR GEOLOGIST by the Gevergmens of Iraq—The Crown Agents 
for the Colonies, 4 Millbank, London, 8.W.1, quoting M.27533.E. 

CTURER iN THE DEPARTMENT OF AERONAUTICS—The Head of 
Aeronautics Department, Imperial College of Science and Technology, 
South Kensington, London, 8.W.7. 

LECTURER IN THE DEPARTMENT OF Puysics, Bradford Technical 
College—The Director of Education, Town Hali, Bradford. 

LECTURER or ASSISTANT LECTURER IN PHYSIOLOGY AND PHARMA- 
COLOGY (or Physiology and Biochemistry), a LECTURER or ASSISTANT 
LECTURER IN MICROBIOLOGY, an ASSISTANT LECTURER IN PHARMA- 
CEUTICAL CHEMISTRY, and an ASSISTANT Yo IN Foop SCIENCE 
—The Secretary, Royal Technical Coll 

MECHANICAL ENGINEER in the Public wore ‘De ment Lowey 
Kong—tThe Director of Recruitment Colonial Service), Colonial Offi 
Sanctuary Buildings, Great Smith Street, London, S.w. 1, equine 
No. 27325/16. 

MBTALLURGIST for research in Metallurgy (General) Divisional 
Laboratory (at the Royal School of Mines)—The Personnel Officer, 
a Iron and Steel Research Association, 11 Park Lane, London, 


METALLURGISTS, PHYSICISTS and PHYSICAL CHEMISTS in the 
Research and Development Branch Jurgical) of the Division 
of Atomic Energy a at Ris Salwick, and Sellafield, to 
undertake a wide range of expe: —_ ‘work in normal and i0- 
active meiallurgy—The Ministry. of Supply, Division of Atomic Energy 
(Producticn), Risley, Warrington, Lancs, stating post applied for. 

PHYSICIST, CHEMISTS, and TEOHNICAL ASSISTANTS, to undertake 
detailed work associated with the production programmes of three 
large factories—The Ministry of Supply, Division of Atomic Energy 
(Production), Risley, Warrington, La 

PLANT PATHOLOGIST in the Departnent of Agriculture, Jamaica, 
for work in connexion with the investigation ~y control of plant 
diseases — —tThe Director of Recruitment (Colonial Service), 
Colonial Office, Sanctuary Buildings, Great Smith Street, London, 
8.W.1, quoting No. 27059/21. 

RESEARCH FELLOWSHIPS (2) for studies on the physiology of the 
feet—The Director of Research, British Boot, Shoe and Allied Trades 
Satra House, Rockingham Road, Kettering, 
Noi n 

WATER SUPPLY AND IRRIGATION ENGINEERS in the Colonial 
Engineering Service—The Director of Recruitment (Colonial Service), 
Colonial Office, Sanct 9. es Great Smith Street, London, 
8.W.1, quoting No. 27322/1 
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ASPHERICAL LENSES 


(OF OPTICAL GLASS) 


: By giving flatter fields of view these lenses are iil 
a of great advantage when used as magnifiers for 
reading, scale-viewing, studying fine detail on | 
drawings, maps or photographs, etc. 


Used as condensers, the lenses reduce spherical 
aberration to a minimum. 


The illustrations show the comparative 
appearance of scales read through spherical 
and aspherical lenses. ASPHERICAL 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at “‘Nature’’ Office 


Mathematics : Mechanics : Physics 


COURANT, R. Dirichlet’s Principle, Conformal Minima! 
Surfaces. (Pure and Applied M Series, Vol. 3.) Pp. 
xiii + 330. (New York and London : Interscience Publishers, inc., 1950. ) 


TERMI, Enrico. Nuclear Physics : a Course given at the University of 
Chicago. Notes compiled by Jay Orear, A. H. Rosenfeld and R. A. Schiuter. 
Pp. ix+246. (Chicago : 

: “Cambridge University Press, 1950.) 22s. 6d 


*ERANK, Nathaniel H. Introduction to Electricity and Optics. Second 
edition. Med. Bvo. Pp. 440. Renton | McGraw-Hill Publishing Co., 


Chemistry : Chemical Industry 


ALEXANDER, Elliot R. Principles of lonic Organic Reactions. Med. 
8vo. Pp. vili+318. (New York: john Wiley and Sons, Inc. ; London : 
Chapman and Hall, Led., 1950.) 44s. net.* 

BOARD OF TRADE. Selected Government Research Reports. Vol.7. 
Adhesives. (issued by the Ministry of Supply ; published for the Technical 
Information and Documents Unit of the Board of Trade.) Roy. 8vo. Pp. 
iv+89+-1! plates. (London : H.M. Stationery Office, 1950.) 7s. 6d. net.* 

BROOKS, Benjamin T., and DUNSTAN, A. E. (edited by). The Science 
of Petroleum. Vol. 5, Part | : Crude Oils ; Chemical and Physical Pro- 
perties. Demy 4to. Pp. ibe 200. (London, New York and Toronto : 


Oxford University Press, . net.* 


Led., 1950.) 42s. 6d. BUTTREY, D. N. Pp. (London : 
FRENKEL, }. Wave Mechanics. First American printing by ee Cleaver-Hume Press, Led.; New York: Interscience Publishers, inc, 

arrangement with the Oxford University Press. Ex. Cr. 8vo. 1950.) 18s. net.* 

Elementary Theory. Second edition. Pp. vilit+3!2. Vol. 2:  Abeant CROCKFORD, H. D., and KNIGHT, Samuel 8. Fundamentals of Physical 

General Theory. Pp. vii+524. (New York: Dover Publi . Ine. ; Ch : for Premedical Students. Demy 8vo. Pp. xi+ 366. (New York : 

London : Interscience Publishers, Ltd., 1959.) 2 vols., 60s.* o Wiley and Sons, Inc.; London : Chapman and Hall, Led., 1950.) 
FRISCH, ©. R. (edited by). Progress in Nuclear —. 1. ee Bvo. 34s. net 

Pp. viii+224. (London: Butterworth-Springer, Ltd., 1950.) 45s. DAVIDSON, J. N. The Biochemistry of the Nucleic Acids. (Methuen’s 


HAHN, Otto. New Atoms: Progress and some Memories. A col- 
lection of papers, edited by W. Gaade. imp. I6mo. Pp. 184. (New York 
and Amsterdam: Elsevier Publishing Co., Inc.; London: Cleaver- 
Hume Press, Led., 1950.) 12s. 6d. 

HARRISON, Georse R., LORD, Richard C., and LOOFBOUROW, 


John R ical Spectroscopy. (Prentice-Hall Physics Series.) 5 
= Pp. “vt +605. (London and Glasgow : Blackie and Son, Led., 1949.) 
is. net. 


HARRISON, V. G. W. (edited and arranged by). Some Recent Develop- 
ments in R based on the 1949 Bristol Conference of the British 
Rheologists’ Club. ‘Demy 8vo. Pp. vii+140. (London: United Trade 
Press, Led., 1950.) 20s.* 

HOPKINS, H. H. Wave Theory of Aberrations. (Monographs on the 
Physics and Chemistry of Materisis.) Demy 8vo. Pp. vili+ 170. (Oxford 
Clarendon Press; London: Oxford University Press, 1950.) [5s. net.* 

KNUDSEN, Vern O., and HARRIS, Cyril M. Acoustical Designing in 
Architecture. Demy 8vo Pp. x+457. (New York: john Wiley and 
Sons, Inc. ; London : and Hall, Ltd., 1950.) 62s, eae 

MELLON, M. G. (edited by). pectroscopy : 

Bvo. Pp. vii+6!8. York : 


n ae and Sons, inc. ; Chapman and Hall, Led., 1950.) 
NACHTRIEB, Norman H. Principles and Practice of Spectro-chemical 
Analysis. Med. 8vo. x+324. (London : Publishing 


. 1950.) 38s. 

NOAKES, G. R. A oa Book of General Physics: an Introduction to 
Mechanics, Properties of Matter and Wave Motion. Cr. io. Pp. viii + 416. 
London: Macmillan and Co., Ltd., 1950.) 10s. 6d. net.* 

PHYSICAL SOCIETY. Reports on Progress in Physics. Vol. 13 TK pena 
Sup. Roy. 8vo. Pp. iv-+424. (London : Physical Society, 1950.) 50s. : 
to Fellows, 25s. net.* 

ROYAL SOCIETY. Mathematical Tables, Vol. 
Order 1025 Displaying S i of the Di 
Designed and compiled by E. H. Neville. "Demy = Pp. xxix +405. 
(Cambridge: At the University Press, 1950.) 105s. net.* 

SCHILLING, O. F. G. The Theory of Valuati (Math ical 
No. 4.) Sup. Roy. 8vo. Pp. vii+253. (New York: American Mathematical 
Society, 1950.) 6 dollars 

WALSH, J. L. The oe of Critical Points of Analytic and Harmonic 
Functions. (American Mathematical Society, Colloquium Publications, 
Vol. 34.) Sup. Roy. 8vo. Pp. viii +384. (New York: American Mathematical 


Society, 1950.) 6 dollars.* 

WEBER, Ernst. ~g ic Fields: Theory and Applications. 
Vol. |: Mapping of Fields. . Bvo. Pp. xvi+590. (New York: John 
Wiley and Sons, inc.; eh. Chapman and Hall, Led., 1950.) 80s. net.* 

WIMPRESS, R. N. Internal Ballistics of Solid-Fuel Rockets : Military 
Rockets using Dry-processed Double-base Propellant as Fuel. Med. 8vo. 
Pp. xii+214. (London : McGraw-Hill Publishing Co., Led., 1950.) 38s. 6.4 


Engineering 


BRAY, Thomas J. A Course of Reinforced Concrete Design. Second 
edition, revised. Sup. Roy. 8vo. Pp. viii+220+27 charts. (London : 
Chapman and Hall, Led., 1950.) 30s. net.* 

GEORGI, Carl W. Motor Oils and Engine Lubrication. Med. 8vo. 
Pp. 514. (New York: Reinhold Publishing Corporation; London : 
Chapman and Hall, Led., 1950.) 68s. net. 

JAKOB, Max, and HAWKINS, George A. Elements of Heat Lg aa pl 
and Insulation. Second edition. Med. 8vo. Pp. xvi +230. Yor 
John Wiley and Sons, Inc.; London: Chapman 1950.) 

and Flow and Fracture of Solids. (Engineering 


(New 
and Hall, Led., 
32s. net.* 
NADAI, A. T 
Societies Monographs.) Vol. |. Second edition. Med. 8vo. Pp. xxii+572. 
(London : McGraw-Hill Publishing Co., Led., 1950.) 85s.* 
NOCK, O. S. Scottish Railways. Med. 8vo. Pp. x+214+30 plates. 
(Edinburgh and London : Thomas Nelson and Sons, Ltd., 1950.) 18s. net.* 
SMITH, S. Parker, and SAY, M.G. Electrical Engineering Design Manual. 
Second edition, revised. Cr. 8vo. Pp. xiii+259. (London: Chapman 
and Hall, Led., 1959.) net.* 
THOMSON, William Tyrrell. Mechanical Vibrations. Demy 8vo. Fp. 
viii+222. (London : George Allen and Unwin, Ltd., 1950.) 15s. net.* 


Monographs on Biochemical Subjects.) Frap. 8vo. Pp. ix+ 164+4 plates. 
: Methuen and. Co., Led.; New York: John Wiley and Sons, 
Inc., 1950.) 7s. 6d. net.* 

DURRANT, P. }. Demy 8vo. Pp. xi +544. (London, 
New York and Toronto Green and Co., Ltd., 1950.) 

FIESER, Louis F., and and FIESER. ary. * Organic Chemistry. Second edition: 
Med. 8vo. Pp. xv+1125. (Boston, Mass. : D.C. Heatl and Co. ; London : 
George G. Harrap and Co.., Led., 1950.) 7.50 dollars; 42s.* 

HOPKIN and WILLIAMS, Led. (Staff of the Research Laboratory of). 
Organic Reagents for Organic Analysis. Second edition Demy 8vo. Pp. 253. 
(Chadwell Heath: Hopkin and Williams, Led., 1950.)* 

HOCKEL, Walter. Structural Chemistry of Inorganic Compounds. 
Translated by L. H. Long. Sup. Roy. 8vo. Vol. |. Pp. xiii+-437. (New 
York and Amsterdam : Lisevier Publishing Co., inc. ; London : Cleaver- 
Hume Press, Led., 1950.) 70s.* 

KEYSER, |. W. Chemistry and Therapeutics of Synthetic Drugs: a 
Reference Book for Medical Men, Pharmacists, Chemists and Students. 
Pp. vii+458. (London: George Newnes, Led., 1950.) 42s. 


 KOLTHOFF, 1. M., and SANDELL, E. B. Textbook of Q 
Inorganic Analysis. Revised edition. Demy 8vo. Pp. xvii +794. 
Macmillan and Co., Led., 1950.) 30s. net.* 

MONCRIEFF, R. W. Artificial Fibres. Demy 8vo. Pp. x +313. (London 
National Trade Press, Lted., 1959.) 25s. net.* 

UREN, Lester Charles. Petroleum Production Engineering : Petroleum 

London : MeGraw-H it 


Production Economics. Med. 8vo. Pp. 639%. ( 
Publishing Co., Led., 1959.) 64s. 

WEST, T. F., and CAMPBELL, G. A. DDT and Newer Persistent Insect - 
cides. Second edition revised. Demy Svo. Pp. xiv+632+13 plates. 
(London : Chapman and Hall, Ltd., 1950.) 50s. net.* 


Geography :. Travel 
BENGTSON, N. A., and VAN ROYEN, W. Fundamentals of Economic 
Geography. (Prentice-Hall Geography Series.) Cr. 4to. Pp. 574. (London : 
Constable and Co., Ltd., 1950.) 42s. net. 


{London: 


DE RIENCOURT, Amaury. Lost Werld : Tibet, Key to Asia. Demy 
8vo. Pp. 317. (London: V’ctor Gollancz, Led., 1950.) 18s. net. 

GORDON, Seton. Afoot in the yor Med. 8vo. Pp. 322 (65 plates). 
(London: Country Life, Led., 1950.) 30s. net.* 

HOGG, Garry. Turf se Pas Caan. Demy 8vo. Pp. 250. (London : 

15s. net. 

JONES, Barbara. isle of Wight. (King Penguin Books, x ) Smal! 
Bvo. Pp. 16 Penguin Books, Lted., 1950.) 

net. 

JONES, P. Thoresby. Welsh Border Britain 
Se Demy 8vo. Pp. 119. (London : B. T. Batsford, Led., 

s net 

MANN'N, Ethel. jungle Journey. Demy 8vo. Pp. 256. (London : 
Jarrolds and Co. (Publishers), Led., 1950.) 1Ss. net. 

MAUGHAM, Robin. Journey to Siwa. Cr. 4to. Pp. 120. (London 
Chapman and Pall, Led., 1950.) net. 

MOULD, D. D.C. P. The Roads from the Isles: a Study of the North- 
West Highland Tracks. Cr. 8vo. Pp. 189. (Edinburgh and London : 
Oliver and Boyd, Led., 1950.) 12s. 6d. net. 

ORMSBY, Hilda. France : a Regional and Economic Geography. Second 

iti Demy 8vo. Pp. xv+525. (London : Methuen and Co., 
Led., 1950.) 25s. net. 

PEEL, }. H. B. The Chilterns. (Vision of England Series.) Roy. 8vo. 
Pp. 112. (London : Paul Elek (Publishers), Ltd., 1950.) I5s. net. 

SAUNDERS, Alfred. A Camera in Antarctica. Cr. 4to. Pp. 160 (72 
dates). (London : Winchester Publications, Led., 1950.) 2!s. net.* 

TOMLINSON, H. M. The Face of the Earth: with Some Hints for 
Those about to Travel. Demy 8vo. Pp. 246. (London: Gerald Duck- 
worth and Co., Led., 1950.) 12s. 6d. net. 

UTTLEY, Alison. Suckinghamshire. (County Books Series.) Demy 8vo. 
Pp. 416. (London: Robert Hale, Led., 1950.) 15s. net. 

— R, Bruno. The Alpine Highways of Switzerland. Ex. Cr. Svo 
Pp. 125. (London: Edward Stanford, Led., 1950.) 7s. 6d. net. 
WHELPTON, Eric. By Italian Shores Genoa to Naples. Demy 8vo. 
Pp. 185. (London : Evans’Brothers, Led., 1950.) net. 
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General Biology : Natural History 
Botany : Zoology 


ALLEN, G. O. British Stomeworts (Charophyta). 8vo. Pp. 60. 
(Haslemere : Haslemere Natural History Society, 1950.) 6s. 6d.* 

BARBOUR, Thomas. Naturalist at Large. Demy ot Pp. 60"258+423 
plates. (London: Robert Hale, Lted., 1950.) 15s. ne 

BRAESTRUP, F. W., THORSON, Gunnar, WESENBERG- LUND, Elise 
(redaktionskomité). Vort Lands Dyreliv : Skildret af Danske Zoologer. 
Bind 3: Faunaens indvandring, Dyregeografi, Danske Dyresamfund, 
Dyrenes Livsvaner, Dyreverdenen og Mennesket. Demy 4to. Pp. 410. 
(Kebenhavn : Gyldendalske Boghandel, 1950.) 45 kr.* 

BROOKE, J. The Wild Orchids of Britain. Feap. folio. 
(London : John Lane, The Bodiey Head, Led., 1950.) £8 

DOBIE, }. Frank. . The Voice of the Coyote. ‘Demy Bvo. Pp. 306. (Lon- 
don d and Co., Led., 1950.) 15s. net. 

ETKIN, William, College Biology. Med. 8vo. Pe. xxviii +806. (New 
York : Thomas Y. Crowell Co., 1950.) 5 dollars.* 

HOFFMANN, Adoiphe. Faune de France, 52 : Costepnares curculionides 
(Premiére partie). (Fédération francaise des Sociétés de Sciences natur- 
elles : Office central de faunistique.) Roy. 8vo. Pp. 486. (Paris: Paul 
Lechevalier, 1950,)* 

JEANNEL, René. Faune de France, 53: Coléoptéres psélaphides. 
(Fédération francaise des Sociétés de Sciences naturelles ; Office central 
de faunistique.) Roy. 8vo. Pp. iii+42!. (Paris : Paul Lechevalier, 1950.)* 

KNOWLES, Francis G. W. Diagrams of Human Biology. Cr. 4to. Pp. 
109. (London : George G. Harrap and Co., Led., 1950.) 7s. 6d.* 

LEESON, Frank. identification of Snakes of the Gold Coast. (Published 
on behalf of the Government of the Gold Coast.) Demy 8vo. Pp. x+ 
a? plates. (London : Crown Agents for the Colonies, 1950.) 18s. 


mt WOFF, André. Problems of Morphogenesis in Ciliates : the Kineto- 
somes in Development, Reproduction and Evolution. Demy 8vo. Pp. 


> xi+140. 


ix+103. (New York: John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Led, 1950.) 20s. net 

McCURDY, R. “Lg c. The Rhesus Danger: its Medical, Moral and 
Legal Aspects. Cr. 8vo. Pp. vii+ 138. (London : William Heinemann 


5s. net.* 


MORGAN, Clifford T., and STELLAR, Eliot. Physiological Psychology . 
gag Publications in Psychology.) Second edition. Med. 8vo. 


. (London: McGraw-Hill Publishing Co., Led., 1950.) 42s. 6d. 
*STEKEL, Ww. The Technique of Analytical Psychotherapy. my Bvo. 
404. (London: john Lane, The Bodley Head, Lrd., 1950.) 2Is. net. 


Pp. 

"SUZUKI, Daisetz Teitaro. Manual of Zen Buddhism. (Published for 
the Buddhist Society, London.) Cr. 8vo. Pp. 192+16 plates. (London : 
Rider and Co., 1950.) 15s. net.* 


Miscellany 


ASSOCIATION OF ASSISTANT MASTERS IN SECONDARY SCHOOLS. 
The Teaching of History. Demy 8vo. Pp. xv+222. (Cambridge: At the 
University Press, 1950.) 12s. 6d. net.* 

BACH, Francis (edited by). bay Advances in Physical Medicine. 
Ex. Cr. Bvo. (Lo: : J. and A. Churchill, Led., 1950.) 


BEVERIDGE, W. |. B. The Art of Scientific investigation. Demy 8vo. 


Pp. xii+1!72 +4 plates. (London: William Heinemann, Lted., 1950.) 
10s. 6d. net.* 
BLAIR, G. W. Scott. Measurements of Mind and Matter. Demy 8vo. 


Pp. 116. (London : Dennis Dobson, Ltd., 1950.) 9s. 6d. net.* 

BUTLER, J. A. V. Man is a Microcosm. Ex. Cr. 8vo. Pp. xii+152+8 
plates. (Lon a Macmillan and Co., Led., 1950.) 10s. 6d. net.* 

EATON, R. S., JACKSON, H. S., and BUXTON, Cc. R. German Tech- 
nical Reader : for Students of Technology, the Biological, Chemical and 
Physical Sciences. Cr. 8vo. Pp. 234. (London: English Universities 
Press, Led., 1950.) 6s. net.* 

FLEMING, Donald. john William Draper and the Religion of Science. 
(American tHistorical Association.) Med. 8vo. Pp. ix+205. (Philadelphia : 
ba eA of Pennsylvania Press; London: Oxford University Press, 

.) Ss. net. 

FREEMAN, John. Hay-Fever : a Key to the Allergic Disorders. Cr. 4to. 

Pp. xx +321. (London : William Heinemann (Medical Books), Led., 1950.) 


42s. net.* 

GARBOE, Axel. Thomas Bartholin: et Bidrag til Dansk Natur- og 
Laegevidenskabs Historie | det |7 aarhundrede, Il. (Acta Historica Scien- 
tiarum Naturalium et Medicinalium, edidit Bibliotheca Universitatis 


Vol. 6.) Roy. 8vo. Pp. 203. (Kobenhavn : Ejnar Munksgaard, 


Australian Fisheries : a Hi pre- 
pared for the Second Meeting of the Indo-Pacific Council, Sydney, April 
1950. Rov. 8vo. Pp. 103+6 plates. (Sydney : Commonwealth Fisheries 


Office, 1959.)* 
MANTON, |. Problems of Cytology and Evolution in the Pteridophyta. 
Pp. xi+316. (Cambridge: At the University Press, 1950.) 
s. net. 


MORTON, Kate Floyd. Birds of Buttermilk Hell. Ex. Cr. 8vo. Pp. 
128. (London : George G. Harrap and Co., Led., 1950.) 6s. net.* 

PARKER-RHODES, Fungi : Friends ‘and Foes (Science in Action, 
Vol. 2) . 140. (London : Paul Elek (Publishers), Led., 


RACE, R. R., and SANGER, Ruth. Blood Groups in Man. Dem 
xv +290, "(Oxford : Blackwell Scientific Publications, Led., 
net. 


ROBPINS, Wilfred W., and WEIER, T. Elliot. Botany : an Introduction 
to Plant Science. Cr. 4to. Pp. ix+480. (New York: john Wiley and 
Sons, Inc.: London : Chapman and Hall, Ltd., 1950.) 40s. net.* 

ROBERTSON, A. W. P. Birds Wild and Free. Ex. Cr. 8vo. Pp. 208. 
(London : John Lane, The Bodley Head, Lrd., 1950.) I6és. net. 

ROSS-CRAIG, Stella. Drawings of British Plants: being Illustrations 
of the Species of Flowering Flancs growing naturally in che British Isles. 
Part 4: Ci Polygalaceae, Frankeniaceae. 
=~. Bvo. Pp. v+26 plates. (London: G. Bell and Sons, Led., 1950.) 
s. net.* 

SEGUY, E. tot ie des diptéres. (Encyclopédie en 7 26.) 
Sew. | 8vo. Pp. 609 plates. (Paris: Pau! Lechevalier, |! ) 4000 


"SIMPSON, George Gaylord. The of Evolution : 
History of Life and of its Significance for Man. (The Terry Lectures.) 
Pp. xv+364. (London: Oxford University Press, 1950.) 

net. 


THOMPSON, the late R. Compbell. A Dicti y of Assyrian Botany. 
(Published for the British Academy.) 8vo. Pp. +405. (London : 
Oxford University Press, 1949.) 


y 8vo. 
1950.) 


a Study of the 


Anatomy : Physiology 


FIELD, Hazel E., and TAYLO%, Mary E. An Atlas of Cat 
4to. Po. 144 (57 plates). (Chicago : University of Chicago Press ; 
Cambriiee University Press, 1959.) 29s. net. 
PIN <'J3, Gregory (edited by). Recent Progress in Hormone ners : 
= Proceedings of the Laurentian Hormone Conference. Vol. Med 
. Pp. vili+537. (New York : Academic Press, Inc., 1950.) 8. $0. dollars. . 


Anthropology : Archeology 
KLUKHDYN, Clyde. Mirror for Man : the Relation of Anthropology 
to Modern Life. Demy 8vo. Pp. 233. (London : George G. Harrap and 


Co., Led., 1959.) 12s. 6d. net. 
LETH32/DSE, T. C. Herdsmen and Hermits : Celtic Seafarers in the 
Northern Seas. Cr. 8vo. Pp. xix + 146. (Cambridge : : Bowes and Bowes, 


1950.) 10s. 6d. net.* 
Philosophy : Psychology 


d’ABRO, A. The Evolution of Scientific Thought : from Newton to 
Einstein.. Second edition, revised and enlarged. Ex. Cr. 8vo. Pp. 48! + 


1S plates. (New York: Dover Publications, Inc., 1959.) 3.95 dollars.* 
BLA~KH4M, H. |., FLEMMING, Virginia, Ursula, and 
BUANET, M. Living as a Essays. Cr. 8vo. Pp. viii +87. 

(London : Chaterson, Led., 1959.) 6s. net.* 
: Dictionary 


FODD%, Nendeor, and GAYND2, Frank (edited by). Freud 
of See Demy 8vo. Pp. xii+203. (New York : Philosophical 
, 1950.) 3.75 dollars.* 


1950.) 2! Danish cr.* 

HADFIELD, Miles. (~ La Almanac. Cr. 4to. Pp. x+225. (London : 
]. M. Dent and Sons, , 1950.) 15s. net. 

HAMMOND, John, BROWNE, F. J.» and WOLSTENHOLME, G. E. W. 
(edited by). T of Pr Human and Veterinary : a Ciba 
Foundation Symposium. Ex. Cr.  Bvo. "Pp. xii+280+15 plates. (London : 
and A. Churchill, Ltd., 1950.) net.* 

HANCOCK, W. K. Wealth of Colonies. (The Marshall Lectures 
delivered at Cambridge on !7 and 24 February 1950.) Cr. Bro. Pp. 81. 


(Cambridge : At the University Press, 1950.) 7s. 6d. net.* 
JACOB, Henry. Printed English : Consistency in wt Style. Small 
Cr. 8vo. Pp. 140. (London: Sylvan Press, Led., 1950.) 8s. 6d. net.* 


JEFFERY, "George B. The University of Knowledge : some Reflections 
on the Universities of Cambridge and London. (The Third Arthur Stanley 
Eddington Memarial Lecture, | November 1949.) Cr. 8vo. Pp. v+7!. 
a : At the University Press, 1950.) 3s. 6d. net.* 

LECAT, Maurice. Maurice Maeterlinck et son Cuvre. Tome !. Deux- 
iéme édition, revue et considérablement augmentée. vi+ 
454. (Uccle-Bruxelies : |'Auteur, 29 rue Auguste Danse, | 

LIBRARY ASSOCIATION. The Subject Index to Periodicals, “Tose. Cr. 
4to. Pp. xi+278. (London: Library Association, 1950.) 1!05s.* 

PATENTS. The Patents Act, 1949. With a Commentary by the Char- 
tered Institute of Patent Agents. Roy. 8vo. Pp. vii +328. (London : Sweet 
and Maxwell, Led., 1950.) 37s. 6d. net.* 

PAUL, Leslie. The Age of Terror. , Demy Bvo. Pp. 256. (London : 
1950.) 18s. net.* 


PHILLIMORE, Colonel R. H. (collected and compiled by). Historical 
Records of the Survey of India. Vol. 2: 1800 to i815. Ve 8vo. Pp. 
Survey of India, 1950.) 20 rupees ; 


ty + 478424 plates. (Dehra Dun : 


QUINTO IN, Gertrude E. Scientific and Religious Knowledge. Cr. 8vo. 
Pp. 160. (Londo in: S.C.M. Press, Ltd., 1950.) 8s. 6d. net.* 

‘RAMA’. if You Must Write—Candid Words for those Who Do and 
those Who Would play the Writing Game. Cr. 8vo. Pp. vi+-74. (London : 
Peter Garnett, Led., 1950.) 6s. net.* 

RAVEN, Charles E. John Ray, Naturalist : his Life and Works. Second 
edition. Roy. 8vo. Pp. xx+506. (Cambridge: At the University Press, 
1950.) 35s. net. 

ROYAL CANCER HOSPITAL. The Royal Cancer Hospital Mechanically 
Sorted Punched Card Index System. Edited by the Records Committee. 
a edition. Roy. 8vo. Pp. 102. (London: Royal Cancer Hospital, 

SAVAGE, Ernest A. A Librarian Looks at Readers: Observation for 
Book Selection and Personal Service. Second edition, with two additional 
Chapters. Demy 8vo. Pp. iv+266. (London : Library Association, 1950.) 
1Ss.: 13s. 6d. to members of the Library Association.* 

SINGER, Dorothea Waley. Giordano Bruno : his Life and Thought ; 
with A d Tr ion of his Work, On the Infinite Universe and 
Worlds. Med. 8vo. Pp. xi+389+11 plates. (New York : Henry Schuman, 


Inc., 1950.) 6 dollars.* 

SMITH, C. Raimer. The Physician Examines the Bible. Demy 8vo. 
> i” a (New York: Philosophical Library, Inc., 1950.) 4.25 
US. "DEPARTMENT. OF DEFENSE and the U.S. ATOMIC ENERGY 
COMMISSION. The Effects of Atomic Weapons. Prepared for and in 
cooperation with the U. at Department of Defense and the U.S. Atomic 
Energy Commission, under the direction of the Los Alamos Scientific 
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Mathematics : Mechanics : 
ALLCOCK, H. J., and JONES, Jj. Reginald. The Nom >cram 
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and Practical ruction putation Charts. kevised 5} }. 
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(London : Chapman and Hall, Led., 1950.) 50s. net. 
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Roy. 8vo. Pp. xii+238. (New York : The Macmillan Company ; London : 
Macmillan and Co., Led., 1950.) 37s. 6d. net. 

ELECTRON C ENGNEERNG. The Electronic Engineering Master 
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Stationary, Aircraft, Locomotive and Marine Types and to the Super- 
charging of Internal Combustion Engines. Second edition, revised. Demy 
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LEE, George Hamor. An introduction to 


Chapman and Hall, Led., 1950.) 44s. net.* 
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Pp. xvi+645. (New York : — Wiley and Sons, inc. ; London : Chap- 
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SCROGGIE, M. G. Radio book. (Published for Wire/«ss 
World.) Fifth edition. Feap. 8vo. Pp. 430. (London : Iliffe and Sons, Lid, 
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CUMMING, William M., HOPPER, |. Vance, and WHEELER, T. Sherlock. 
Systematic Organic Chemistry : Modern Methods of Preparation and 
Estimation. Fourth edition, revised William M. Cumming and |. Vance 
Pp. xxviii+5: (Lendon : Constable and Co., 
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Py. ix+408. (London: McGraw-Hill Publishing Co., Led., 

s.* 

PATTERSON, Austin M. A German-English Dictionary for Chemists. 
Third edition. Sup. Roy. !6mo. Pp. xviii+ (New York : John Wiley 
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Beginners. i At the University 
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book, 1950. (M.©.522.) Seventh edition. Roy. Bo. Pp. viii+ 122. 
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age 8vo Pp. xxxvi+573. (London : Thomas Murby and Co., 19505) 
et.* 
RANKAM Kalervo, and SAHAMA, Th. G. ag py 


Sup. 


A, 
Roy. 8vo. P; +912. (Chi University of Chicago Press ; | 
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Geography : Travel 

BELL, eg McGrady. Land of Lakes : Memories Keep Me Company. 
Demy 8vo. Pp. 246. (London : Robert Hale, Ltd., 1950.) 5s. net. 

Margaret. interview with india. Demy 8vo. Pp. 
192. (London : Phoenix House, Led., 1950.) iés. net. 

BOWER, Ursula Graham. Naga Fath. Demy 8vo. Pp. 260. (London : 
John Murray, 1950.) 16s, net, 

BRODRICK, Alan Houghton (edited by). Paris. Demy 8vo. Fp. 478. 
(London : Hodder and ied., 1950.) 20s. net 

BROOKS, L., and FINCH, KR. The Southern ae. by Bvo. Pp. 
of London Fress, Led., 1950.) . 6d. net. 


FISHER, W. B. Middle East: « Fhysical, Social oe Regional 
Geography. Demy Pp. xiii +514, Gente: and Co., 
Ltd.; New York: P. Dutton and Co., 1950.) 2 net.* 


HAMILTON, Cicely. Holland To-day. 8vo. (London : 
j. M. Dent and Sons, Led., 1950.) 12s. 6d. net. 

HENREY, Mrs. Rovert. A Journey to Vienna. Demy 8vo. Pp. 274. 
(London: Jj. M. Dent and Sons, Led., 1950.) ise. net. 

HUTTON, Edward. Rome. Demy 8vo. Pp. 297. (London : Hollis and 
Carter, Led., 1950.) net. 

LANGLEY, Michael. No Woman's Country: Travels in the Anglo- 
Egyptian Sudan. Demy 8vo. Pp. 22!. (London: jarrolds Publishers 
(London), Led., 1950.) 15s. net. 

McKIE, R. C. H. This Was Singapore. Demy 8vo. Pp. 222. (London : 
Robert Hale, Led., 1950.) 12s. 6d. net. 

MiELCHE, Hakon. After You, Columbus. Dene Ove. (Edinburgh 
and London : William Hodge and Co., Ltd., 1950.) 12s. 6¢. 

SCARFE, Laurence. Rome : Fragments in the Sun. Demy 4 Pp. 
160. (London : Hutchinson and Co., Led., 1950.) 12s. 6¢. net. 

WHITE, &. B. Here is New York. Cr. 8vo. Pp. 54. (New York : Harper 
Brothers, inc. ; London : Hamish Hamilton, Ltd., 1950.) 5s. ner. 


General Biology : Natural History 
Botany : Zoology 

BALFOUR-BROWWNE, Frank. British Water Beetles. (Ray Society 
Vol. 134 for che Year 1948.) Demy Bvo. Pp. xx +394. (London : Bernard 
Quaritch, Led., 1950.) 27s. 6d.* 

BIBBY, Cyril. An Active Human Biology. imp. I6mo. Pp. x+142. 
(London : William Heinemann, Ltd., 1950.) 4s.* 

BROWN, Jr., Frank A. (edited by). Selected invertebrate Types. Med. 
8vo. Pp. xx+597. (New York: john Wiley and Sons, inc. ; London : 
Chapman and Hall, Led., 1950.) 48s. net.* 

COLLIER, K. G. The Science of Humanity. Ex. Cr. Bvo 340. 
and Edinburgh : Thomas Nelson and Sons, Ltd., i958) tas. 6d. 


**GALLET, Etienne. The Flamingos of the Camar; Translated ae 
Sumner Austin Small Cr. deo. Fp. 128 (56 plates). (Oxdord : Basil 
well, 1950.) 15s. 

GALLOWAY, L. D., and BURGESS, R. (originally A 

Mycology and NAAT od, Third edition, revised by L Gall 
(Modern Chemical industries Series.) Bvo. Pp. vili-+ 
(London : Leonard Hill, Led., 1950.) 12s. 

GiLBERT-CARTER, H. Glossary of the Flora. Cr. Bvo. Pp. 
xvili+79. (Cambridge: At the University Press, 1950.) 8s. 6d. net.* 

HAWKER, Lilian E. Physiology of Fungi. Demy 8vo. xvi + 360+ 

: University of London Press, Led., net.* 

RNEL L, james. Fishing in Many Waters. Small Cr. 4to. Pp. xv+ 

es. (Cambridge : At the University Press, 1950.) 30s. net.* 

NSON, M. L., and ABERCROMBIE, Michael (edited by). 

Biology, 9. Small Cr. 8vo. Pp. 128+ 10 plates. (Harmondsworth : Penguin 
Books, Led., 1950.) Is. 6d.* 

KELLY, Arthur P. Mycotrophy in Plants ; Lectures on the 
Mycorrhize and related Structures. (Flant Science Books, Vol. 22.) 
8vo. Pp. xvi+223. (Waltham, Mass. : Chronica Botanica Co. ; u 
Wm. Dawson and Sons, Led., 1950.) 

LACK, David. Robin Redbreast. 

: Clarendon Press ; 
i lation G Med. 8vo. 
Notional Peking “University Press; Corvallis, 

» State e Co-operative Association, 1948.) 5 dollars.* 

LOUSLE Bi E. Wild ‘Pincers of Chalk and Limestone. (New Naturalist 
Med. Bvo. Fp. xvii+254+72 places. (London and Glasgow : 
Wm. Collins, Sons and Co., Led., 1950.) 2s. net.* 

MORTENSEN, H. C. H. Studies in Bird Migration. Being Collected 
Papers, edited by Paul jespersen and A. Vedal ik Sup. Roy. 8vo. 
Pp. 270. (Copenhagen : Einar Munksgaard, 1950.) r. 

MURRAY, Walter j. C., and NEWMAN, L. Hugh. Stand and Stare. 
8vo. 104 (31 plates). (London: Sta Press, Ltd., 1950.) 

NARANIO VARGAS, Plutarco, y Bay ye Enriqueta Banda de. 
Polinosis : estudio clinico y botanico. Med. 8vo. Pp. 220. (Quito, Ecuador : 
The Author, Casilla No. 38, 1950.)* 

PARKER, Eric, and SMITH, A. Croxton. The Dog-Lover's Week-End 
Book. (Week-End Series. 4 &. 8vo. Pp. 400. (London : Seeley, Service and 
Co., Led., 1950.) 12s. 6. 

RICHARDS, Faul. A Book Not Mosses. (King Penguin Books, 57.) Small 
Cr. Bvo. Pp. 40+ 16 plates from johannes Hedwig's Descriptio Muscorum. 
(Harmondsworth : Penguin Books, Ltd., 1950.) 3s. net. 

SINGER, Charles. A History of Biology : a General Introduction to the 
Study of Things. Revised edition. Demy Pp. xxxv +579. 

London : K. Lewis and Co., Ltd., 1950.) 35s. net.* 

SMITH, potal Insect Life. (Fuffin Ficture Book 66.) Oblong Fcap. 
4to. Pp. 32. (Harmondsworth : Penguin Books, Ltd., 1950.) rac 

HOFF, G. Analytical Biology. Pp. viii+208. 
(London : Oxford University Press, 1950.) 17s. 6d. net.* 

STILES, Walter. An ‘ntroduction to the Principles of Flant Physiology. 

Second edition, revised. Roy. 8vo. Pp. x+701+5 plates. (London : 


LI, Ching Chun. An Int 


Methuen and Co., Led., 1950.) 60s. net.* 

VOUK, Vale. Grundriss zu einer Balneobiologie der Thermen. (Lehr- 
biicher und Monographien aus dem Gebiete der exakten Wissenschaften : 
Reihe der experimentelien ie, Band 5.) Sup. Roy. Bvo. Pp. 88. 
(Basel : Verlag Birkhauser, 1950. 


11.50 Swiss francs.* 
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YOUNG, The Life of Vertebrates. Med. 8vo. Pp. xvi+767. 
(Oxford : Press; London : Oxford University Press, 1950.) 
42s. net.* 

Agriculture : Horticulture : Forestry 


PRASER, Allan. Farming for Beef. and Horticultural 
Demy 8vo. 144424 pilates. : Crosby Lockwood 
d Son, Ltd., "1950.) 6d. net.* 
AGEDOORN, A. L. Animal Breeding. (Agricultural and Horticultural 
Series.) Fourth edition. Demy 8vo. Pp. xx+364+16 plates. (London : 
Crosby Lockwood and Son, itd., 1950.) 15s. net.* 
HNSON, D. Gale. Trade and Agriculture : a Study of Inconsistent 
icies. Demy 8vo. Pp. vii+198. (New York a Wiley and Sons, 
inc. : London : Chapman and Hall, Led., 1950.) . net.* 
KNIGHT, R. L., and BOYNS, B. M. Agricultural Science in the Sudan : 
a o Cre wich Abstracts. Demy 8vo. Pp. 256. (Arbroath : T. Buncle 


and Co., wy 950.)* 
REED, F. j. Fields. 8vo. Pp. 212+ 16 plates. 
(London “Faber and Fa , Led., 1950.) 16s. 
RUSSELL, Sir on Soil. nent ~ Feap. 4to. Pp. 


xx +134. (Cambridge : At the University Press, 1950.) 7s. 6d.* 

SMITH, N. Gerard. Organic Surface Cultivation: its Theory and 
+ =o. 8vo. Pp. 192. (London: Ward, Lock and Co., Ltd., 

s. 6d. 

SMOCK, R. M., Cg MEUBERT, A. M. Apples and Apple Products. 

(Economic Crops, Vol. 2.) Demy 8vo. Pp. xvi +486. (New York and 
: Publishers, inc., 1950.) SOs.* 

WADHAM, S. M., and WOOD, G. L. Land Utilization in Australia. 
Second edition, revised. Roy. 8vo. Pp. xx+376+77 plates. (Melbourne : 
University Press; London: Cambridge University Press, 

Anatomy : Physiology 

BASTHOLM, E. The History of Muscle Physiology from the Natural 
Philosophers to Albrecht von Haller : a Study of the History of Medicine. 
(Acta Historica Scientiarum Naturalium et Medicinalium, edidit Bibliotheca 
Universitatis Hauniensis, Vol. 7.) Roy. Bvo. Pp. 257. (Kobenhavn : Ejnar 
1950.) 24 Danish cr.* 

BRAC . jean. Chemical Embryology. from the French 
by Barth. Med. 8vo. Pp. (New York and London : 
Interscience Publishers, inc., 1950.) 64s.* 

DICKINSON, C. Electrophysiological Technique. 8vo. Pp. 
vii+141. (London : Electronic Engineering, 1950.) 12s. 6d. 

GORDON, Edgar S. (edited by). A Symposium on Steroid Hormones. 

. Pp. xiii+396. (Madison: University of Wisconsin Press, 
1950. ) 6.50 dollars.* 

LERCHE, William. The and Pharynx in Action : a Study of 
Structure in relation to Function. Med. 8vo. Pp. xii+222. (Springfield, 
4 — C. Thomas ; Oxford : Blackwell Scientific Publications, Ltd., 


MEACHEN, G. Norman. A First Course in Human Physiology. Fourth 
edition. Sm. Cr. 8vo. Pp. viii+279. (London : University Tutorial Press, 
Led., 1950.) 5s. 6d. 

MOYSE, Alexis. Respiration et métabolisme azoté (étude de physiologie 
foliaire). (Actualités scientifiques et industrielles, 1114.) Roy. 8vo. Pp. 
ii+210. (Paris : Hermann et Cie., 1950.)* 

SHERMAN, Henry C. The Nutritional Improvement of Life. Demy 
8vo. Pp. xi+270. (New York : Columbia University Press ; London : 
Oxford University Press, 1950.) 24s. net.* 


Anthropology : Archeology 


COTTRELL, Leonard. The Lost Saaee Med. 8vo. Pp. 256. (London : 
Evans Brothers, Led., 1950.) 15s. 

DANIEL, Giyn E. The Prehistoric : Chamber Tombs of England and Wales. 
Sup. Roy. 8vo. Pp. xiv +256+ 16 places. (Cambridge: At the University 
Press, 1950.) 3is. 6d. net.* 

DONNELLY, oe. Atlantis: the Antediluvian World. Modern revised 
edition, edited by Egerton Sykes. — Bvo. Pp. 355. (London : 
Sidgwick and Jackson, Ltd., 1950.) 18s. 

CAKLEY, Kenneth P. Man the Tool-Maker. Second edition. 
8vo. plates. (London : British Museum (Natural 


1950.) 

REDFIELD, Robert. A Village that chose Progress: Chan Kom Re- 
visited. Demy 8vo. Pp. xiv+!87. : University of Chicago 
Press ; London : Cambridge University Press, 1950.) 2!s. net.* 


Miscellany 


DELENS, A. H. R. Principles of Market Research. Sone Se Pp. 254. 
London : Crosby Lockwood and Son, ted. 1950.) 15s. 

FISHER, R. A. Creative Aspects of Natural Law. (The _ oom Arthur 
Stanley Eddington Memorial Lecture, 2 November 1950.) Cr. 8vo. Pp. 
v+23. (Cambridge : At the University Press, 1950.) 2s. net.* 

KIDD, Franklin. Almond in Peterhouse : and other Poems. Cr. 8vo. 
Pp. vii+9!. (Cambridge : At the University Press, |950.)~6s. net.* 

MacMURRAY, John. Conditions of Freedom : being the Second Lec- 
tures of the Chancellor Dunning Trust, delivered at Queen's University, 
Kingston, Ontario, 1949. Cr. 8vo. Pp. 106. (London: Faber and Faber, 
Led., 1950.) 6s. net.* 

MANHATTAN, Avro. The Catholic Church against the Twentieth 
Century. Cheap edition. Demy 8vo. Pp. x+470. (London : Watts and 
Co., Led., 1950.) Paper, 5s. net; cloth, 10s. 6d. net * 

MEINHARDT, Peter. Inventions, Patents and Monopoly. Second 
edition. Demy 8vo. Pp. xvi+320. (London; Stevens and Sons, Ltd., 
1950.) 30s. net.* 

PUMPHREY, George H. Juniors : a Book for Junior School Parent- 
Teacher Groups. Cr. 8vo. Pp. xvi+162+9 places. (Edinburgh : E. and 
S. Livingstone, Led., 1950.) 8s. 6d. net.* 

ROSS, ishbel. Child of Destiny : the Life tae of the First Woman 
Doctor. Demy 8vo. Pp. x+309. (London : Victor Gollancz, Ltd., 1950.) 
16s. net.* 

WICKES, Frances G. The inner World of Man. Med. 8vo. Pp. v+ 
314+79 plates. (London : Methuen and Co., Ltd., 1950.) 2s. net.* 
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Founded in 1816, we are 
stor today a Group of Com- 
panies each eminent in its own 
field. The theme of our business 
is the manufacture of metering 
equipment and domestic appara- 
tus for the users of Gas, 
Electricity, Liquid Fuels and 
Water. 
By the variety of our products 
we have acquired great technical 
experience and versatile mechan- 
ical resources. With these we 
adapt our operations to the 
changing needs of a strenuous 
age. 


Working capital £1} million 


Employees... 3,000 

Factories .. 13, totalling 
17 acres of working space. 
THE 


PARKINSON & COWAN 
GROUP OF COMPANIES 


PARKINSON & COWAN (GAS METERS) LTD. 
Gas Meters and Industrial Plant and Street Lighting Equipment. 
THE PARKINSON STOVE CO., LTD. 
Gas Cooking and Heating Appliances. 
PARKINSON WATER HEATERS LTD. 
Water Heaters. 
MEASUREMENT LIMITED 
Meters and Remore Control Apparatus. 
Water Meters and “4ydraulic Equipment. 
ASPEC (LONDON) LTD., 
Industrial Clock Movements and Extreme Precision Instrument 
Components. 
MONITOR ENGINEERING & OIL APPLIANCES LTD. 
Liquid Fuel Burning Appliances, Thermostats, Taps, Sprayers, 
etc. 


ROTOPLUNGE PUMP CO. LTD. 
Industrial Pumps. 

THE METROPOLITAN LEATHER CO., LTD. 
Tanning and Treatment of Leather for Diaphragms, Clothing 
and Sundry Trades. 

PARKINSON & COWAN GROUP EXPORTS LTD., 
Export Trade in the Group's Products. 
PARKINSON & COWAN GROUP TRANSPORT LTD. 
Operates G: oup Road Transport. 
MEASUREMENT ENGINEERING LTD. (New Zealand) 
PARKINSON & COWAN SOUTH AFRICA (PTY.) LTD. 


Head Office 
PARKINSON & COWAN LIMITED, TERMINAL HOUSE, 
GROSVENOR GARDENS, LONDON, S.W.!. 


PRICE 


£20 . 5s. Od, 


(Complete with } 
in. objectives with No.2 
eyepieces) 


BRITEX 
STUDENT 
MICROSCOPE 


STANDARD R.M.S. 
ACHROMATIC OBJEC- 
TIVES 


STANDARD HUYGEN- 
IAN EYEPIECES 


COARSE AND FINE 
FOCUSING 
DOUBLE NOSEPIECE 


BUILT-IN 
ILLUMINATION 


DAYLIGHT FILTER 

PATENTED STAGE 

STAGE LEVELLING 
DEVICE 


les design is the 
result of many years 
of research and ex- 
perience on the pro- 
duction of a high 
quality, soundly con- 
structed and reason- 
ably priced micro- 
scope. 


Literature on request 


BRITEX LTD. 
Manufacturers of Microscopes, Magnifiers, Telescopes, etc. 
523-4, Bank Chambers, 329, High Holborn, London, W.C. 


ACID-PROOF 


VESSELS 


Makers of acid-proof vessels of all types 


Speciality: Cells for experimental purposes 
involving optical work of any accuracy. 


write for illustrated list 


Word Optical Works, FOREST ROAD, BARKIAGSIDE, ESSEX 
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HISTORY OF SCIENCE 


General Editor: Dr. A. C. Crombie 


CONTENTS OF VOLUME ONE 
NUMBER I—MAY 1950 


A THEORY OF MEASUREMENT Herbert Dingle 
CRITICAL EPOCHS IN THE DEVELOPMENT OF THE THEORY OF SCIENCE Evert W. Beth 
DESCARTES AND THE BODY-MIND PROBLEM IN PHYSIOLOGY M. H. Pirenne 
METAPHYSICAL INTERPRETATIONS OF SCIENCE, Part I Philipp Frank 


NUMBER 2—AUGUST 1950 


METAPHYSICAL INTERPRETATIONS OF SCIENCE, Part II Philipp Frank 
ON THE FOUNDATIONS OF DYNAMICS G. J. Whitrow 
THe ‘Drive’ ELEMENT IN LIFE E. S. Russell 
INDETERMINISM IN QUANTUM PHYSICS AND IN CLASSICAL Puysics, Part I K. R. Popper 
AN OUTLINE OF GENERAL SYSTEM THEORY L. von Bertalanffy 


NUMBER 3—NOVEMBER 1950 


INDETERMINISM IN QUANTUM PHYSICS AND IN CLASSICAL Puysics, Part II K. R. Popper 
SCIENCE AND PHILOSOPHY: IMPLICATIONS OR PRESUPPOSITIONS ? E. F. Caldin 
THE PROBLEM OF THE TEMPORAL RELATION OF CAUSE AND EFFECT J. S. Wilkie 
SomME ASPECTS OF THE SEARCH FOR INVARIANTS G. W. Scott Blair 
NUMBER 4—FEBRUARY 1951 

THE NATURE OF SOME OF OUR PHYSICAL CoNCEPTS—I P. W. Bridgman 
CAUSATION AND EXPLANATION IN THEORETICAL BIOLOGY J. S. Wilkie 
FUNDAMENTAL FEATURES OF CONTEMPORARY THEORY OF SCIENCE Evert W. Beth 
FUNDAMENTAL PHYSICAL THEORY L. L. Whyte 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at ‘‘Nature’’ Office 


Mathematics : Mechanics : Physics 


BOMKE, Hans, und GEFAHRT, J. Einfiihrung in die Theorie der Aus- 
breitung elektromagnetische Wellen in Lei und hikab 
(Physik und Technik, Band 3.) Roy. 8vo. Pp. 163. (Stuttgart: Wissen- 
schaftliche Verlagsgeselischaft m.b.H., 1950.) 2.50 D. marks. 
BOSWORTH, R. C. L. Physics in Chemical Industry. Med. 8vo. Pp. 
xix+928. (London: Macmillan and Co., Led., 1950.) 70s. net.* 
CROWTHER, J}. A. A Manual of Physics. (Oxford Medical Publications.) 
Fifth edition. Cr. 8vo. Pp. 594. (London: Oxford University Press, 
1950.) net. 
HOLMES, Cecil Thomas. Calculus and Analytic Geometry. Med. 8vo. 
Pp. 416. (London: McGraw-Hill Publishing Co., Led., 1950.) 40s. 6d. 
MASSEY, H. S. W. Negative ions. (Cambridge Monographs on Physics.) 
Second edition. Demy 8vo. Pp. xiv+136. (Cambridge: At the University 
Press, 1950.) 15s. net.* 


PECK, Lyman C. Elements of Algebra. Med. 8vo. Pp. 230. (London: 
McGraw-Hill Publishing Co., Led., 1950.) 23s. 6d. 
WALKER, R. Analytical Geometry. Demy 8vo. Pp. 248. (London : 
Edward Arnold and Co., 1950.) 12s. 6d. net. 
Engineering 
ANNESS, E. G. Industrial Electrical Plant Maintenance. Demy 8vo. 
Pp. viii+19!. (London: Sir isaac Pitman and , Led., 1950.) 27s. ed. net. 


BARLOW, H. M., and CULLEN, A. L. Micro-wave Measurements. 
Med. 8vo. Pp. 399. (London: Constable and Co., Led., 

BROCH, Jean. La machine 4 vapeur. (Collection ‘Armand Col 
de mécanique et électricité industrielle, No. 257.) Freap. 8vo. ‘Pp. 224. 
(Paris: Armand Colin, 1950.) 180 francs.* 

COCKING, W. T. Wireless Servicing Manual. (Published for Wireless 
World.) Eighth edition. Feap. 8vo. Pp. viii+296. (London: iliffe and 
Sons, Led., 1950.) 12s. 6d. net.* 

COLE, E. B. The Theory of Vibrations: for Engineers. Second revised 
8vo. Pp. 334. (London: Crosby Lockwood and Son, Ltd., 

net. 
CROUSE, William H. Electrical Appliance Servicing. Med. 8vo. Pp. 
854. (London: McGraw-Hill Publishing Co., Ltd., 1958.) 64s. 

DOWSETT, H. M., and WALKER, L. E. Q. Technical Instruction for 
Marine Radio Officers. (Formerly ‘Handbook of Technical Instruction for 
Wireless Telegraphists’.) (Published for Wireless World.) Ninth edition. 
Demy 8vo. Pp. iv+699. (London: Iliffe and Sons, Led., 1950.) 60s. net.* 

DUNHAM, Clarence. Foundations of Structures. (Civil Engineering 
Med. 8vo. Pp. 679. (London: McGraw-Hill Publishing Co., Led., 
1950.) 64s. 

FREUND, M. Plastics 
Principles and Practice in the Plastics M ing Industry. Demy \e 
Pp. ix+409. (London: Sir isaac Pitman and Sons, Ltd., 1950.) 45s. net.* 

HETENYI, M. (edited by). Handbook of Experimental Stress Analysis. 
Med. 8vo. Pp. xii+1077. (New York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Led., 1950.) 120s. net.* 

HNSON, Walter C. Transmission Lines and Networks. (McGraw- 
Hill Electrical and Electronic Engineering Serta) yah Bvo. Pp. 361. 
(Lendon: McGraw-Hill Publishing Co., Led., 1950.) 42s. 6d. 

KATZ, |. Principles of Aircraft Propulsion Machinery. Med. 8vo. 
xiii+477. (London: Sir isaac Pitman and Sons, Led., 1950.) 35s. net. 

KRAUS, John D. Antennas. (McGraw-Hill Electrical and Electronic 
Engineering Series.) Med. 8vo. Pp. 553. (London: McGraw-Hill Pub- 

68s. 


an Analysis of Engineering 
8vo0 


MOLLOY, E. (edited by). Diesel Engine Manual. Med. 8vo. Pp. 212. 
(London: George Newnes, Led., 1950.) 15s. net. 
O'SULLIVAN, <3 P. The Economic Design of ular Reinforced 
ions. Demy 8vo. Pp. vii+76. (London: Sir Isaac Pitman and Sons, 
Led., 1950.) 12s. 6d. net. 


SOUTHWORTH, George C. Principles and Applications of Waveguide 
Transmission. (Bell Telephone Laboratories Series.) Med. 8vo. Fp. xi + 
690. ow? York : D. Van Nostrand Co., London : Macmillan and 


Co., Led., 1950.) 70s. net.* 
STANIAR, William (edited by). Plant Engineering Handbook. Med 
. 2008. (London: 


Inc.; 


to McGraw-Hill Publishing Co., Ltd., 1950.) 
s. Pig 

WALKER, J. D. Mechanical Engineering Science. (Technical College 
Series.) Vol.2. Demy 8vo. Pp. 249. (London: English Universities Press, 
Led., 1950.) 10s. 6d. net. 

WELSH, R. J. Gas Turbines for industrial Power. Demy 8vo. Pp. 56. 
gee | Hill: Technical Press, Led., 1950.) 7s. 6d. net. 

YOUNG, J. McHardy. Structural Theory and Design. om. 8vo. Vol. 
Pp. et 286. (London: Crosby Lockwood and Son, Ltd., 1950.) 25s. = 


Chemistry : Chemical Industry 


BARNETT, E. de Barry. Stereochemistry: a Textbook of General 
Organic Chemistry. Demy 8vo. Pe. ix+169. (London: Sir \saac Pitman 


and Sons, Ltd., 1950.) 18s. net.* 
‘SCOE, H. V. A., and HOLT, P. F. | ic Micro-Analysis. Demy 
Pp. vii+1!7!. (London: Edward A and Co., 1950.) 12s. 6d. 
net.* 
BROWN, George Granger, FOUST, Alan Shivers, KATZ, Donald 


LaVerne, SCHNE! EWIND. "Richard, WHITE, Robert Roy, WOOD, 
William Platt, BROWN, George Martin, BROWNELL, Lloyd Ear!, MARTIN, 
Joseph j., WILLIAMS, George Brymer, BANCHERO, Julius Thomas, and 
YORKE, Jesse Louis. Unit Operations. Demy 4to. Pp. xii+6!!. (New 
p yd, John Wiley and Sons, inc.; London: Chapman and Hall, Led., 1950.) 


N. H., and STUART, A. Crystals and the Polarising 
dbook for Chemists and Others. Second edition. 
Demy 8vo. Pp. xii+473. (London: Edward Arnold and Co., 1950.) 50s. 


HARTSUCH, Bruce E. Incr Demy 8vo. Pp. 4/3. 
(New York: john Wiley and on or — Chapman and Hall, 
Led., 1950.) 38s. net 

HARTSUCH, Bruce E. Textile Chemistry in the Laboratory. Ex. Cr. 
4to. Pp. 76. (New York: john Wiley and Sons, Inc.; London: Chapman 
and Hall, Led., 1950.) 13s. net. 

i Chemistry and Biology of Proteins. Med. 8vo. 
: Academic Press, inc., 1950.) 5.50 dollars.* 
. B. Colorimetric Determination of Traces of Metals. 
(Chemical Analysis, a Series of Monographs on Analytical Chemistry and ts 
Applications, Vol. 3.) Second edition, revised and enlarged. Med. 8vo. 
(New York and London: Interscience Publishers, inc., 
.) 


TURNER, Francis M. (editorial director). The Condensed Chemical 
Dictionary. Fourth edition, completely revised and enlarged by Arthur 
and Elizabeth Rose. Med. 8vo. Pp. xxix+726. (New York: Reinhold 
Publishing Corporation; London: Chapman and Hall, Led., 1950.) 80s. 
net. 

VAN PRAAGH, G. Physical Chemistry, Experimental and Theoretical: 
an Introductory Text-Book. Demy 8vo. Pp. xiv+295. (Cambridge: 
At the University Press, 1950.) 1[5s. net.* 

Meteorology : Geophysics 

BROOKS, C. E. P. Climate in Everyday Life. Demy 8vo. Pp. 3/4. 
(London: Ernest Benn, Led., 1950.) 2!s. net.* 

CONRAD, V., and POLLAK, L. W. Methods in Climavology: 
some Methods in General Geophysics. edition, revised. Med. 
8vo. Pp. 459. (Cambridge, Mass.: Harvard University Press; London: 
Oxford University Press, 1950.) 48s. net. 

VENTER, R. J. ‘compiled by). gy oe of Regional Meteorological 
Literature. Vol. |: Southern Africa, 1486-1948. (Union of South Africa: 


Microscope: 


including 


Weather Bureau, Department of Transport, W.B. 12.) Med. 4to. Pp. 
iv+412. (Pretoria: Government Printer, 1950.) 2!s.* 
: Travel 

BACKHOUSE, Hugo. Among the Gauchos. yo Pp. 208. 
(London: Jjarrolds Publishers Led., 1950) 

COOPER, Lettice. Yorkshire, West Riding. (County ‘Books Series.) 
Demy 8vo. Pp. 296. (London: Robert Hale, Led., 1950.) 15s. net. 

DESIO, Arcito. Le vie delia Sete: esplorazioni Sahariane. Sup. Roy. 


8vo. Pp. viii+336. (Milano: Ulrico Hoepli, 1950.) 1500 lire.* 

FIRTH, Alfred. French Life and Landscape: Paris and the North. Demy 
8vo. Pp. 132. (London: Paul Elek (Publishers), Led., 1950.) 12s. 6d. net. 

HARDY, Evelyn. Summer in Another World. Demy 8vo. Pp. 3/9. 
(London: Victor Gollancz, Led., 1950.) 18s. net. 

HERDMAN, T. Discovering Geography in Britain. Revised edition. 
Cr. Bvo. Pp. -? (London, New York and Toronto: Longmans, Green 
and Co., Ltd., 3s. 6d. 

LAMBERT, "Richens S. The Fortunate Traveller: a Short History of 
Touring and Travel for gem Demy 8vo. Pp. 242. (London: Andrew 
Melrose, Led., 1950.) 15s. 

LEECH MAN, Douglas. Eskimo Sommuee. Demy 8vo. Pp. 255. (London: 


Museum Press, Led., 1950.) 15s. net. 
LINKE, Lilo. Magic Yucatan: “7 Remembered. Demy 8vo. 


Pp. 160. (London: Hutchinson and » Led., 1950.) 12s. 6d. net. 
McCORMICK, Donald. islands for Sale. Demy 8vo. Pp. . (London: 
Peter Garnett, Led., 1950.) 19s. 6d. net. 
O'CONNOR, Frank. Leinster, Munster and Con . (County 
Books Series.) Demy 8vo. Pp. 296. (London: Robert , Led., 1950.) 


15s. net. 
OGRIZEK, Doré (edited by). The Paris We Love. (The World in Colour 
co) 8vo. Pp. SII. (London: McGraw-Hill Publishing Co., Ltd., 
PAGET, Guy, and and IRVINE, Lionel. Leicestershire. (County men Sastes.) 
Demy 8vo. Pp. 308. (London: Robert Hale, Led., 1950.) 
Demy 
Modern Geograp' hy. Book |: 


PORTEOUS, Crichton. Derbyshire. 
> B. 
Foundations of Geography. Fifth edition. Small Demy 8vo. Pp. xii+ 364. 
(London: University Tutorial Press, Led., 1950.) 7s. 9d. 
SIMPSON, C. A. The Study of Local Geography: a Handbook for 
Teachers. Second edition. Feap. 4to. Pp. 68. (London: Methuen and Co., 


Led., 1950.) 6s. 6d. net. 
WARNER, Rex. Views of Attica and its Surroundings. Demy 8vo. 
Pp. 168. (London: john Lehmann, Led., 1950.) 15s. net. 


WATKINS, W. J. H. Europe. Cr. 8vo. Pp. 327 Randene John Murray, 
1950.) 7s. 6d. net. 


General Biology : Natural History 
Botany : Zoology 


BIBBY. by). Simple Experiments in Biology. Second 
Pp. xii+216. (London: William Heinemann, Ltd., 


.) 6d. 
BONNER, james. Plant eg Med. 8vo. Pp. xvii+537. (New 
1950.) 6.80 dollars.* 


York: Academic Press, inc., 
BRAZENOR, C. W. The Mammals of Victoria: and the Dental Charac- 


teristics of Monotremes and Australian Marsupials. (National Museum of 
Victoria, Handbook No. |.) Demy 8vo. Pp..126. (Melbourne: 
Prior, Anderson Pty., Ltd., 


Brown, 


1950. )* 


10s. 
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. Island of Skomer: a Preliminary 
ire, under- 
taken for the West Wales Field Society. Demy 8vo. Pp. 164+23 plates. 
(London: Staples Press, Led., 1950.) 18s. net.* 

FAEGRI, Knut, and IVERSEN, Johs. Text-Book of Modern Pollen Analysis. 


BUXTON, John, and LOCKLEY, R 
Survey of the Natural History of Ld. island, Pembrokesh 


Med. 8vo. Pp. 168. (Copenhagen: Ejnar Munksgaard, 1950.) 16 Danish 


kr. 

HASKELL, Gordon. Plant Breeders of the Future. (Up-to-Date in 
Biology § Series, No. 2.) Cr. 8vo. Pp. 34. (london: Biological Press, 1950.) 
3s. net.* 

JONES, F. Whitwam. The Vertebrates: a Work Book in Animal 
Biology. Cr. 4to. Pp. 48. (London: j. M. Dent and Sons, Led., 1950.) 
Is. 9d.° 

KIRBY, Harold. Materials and Methods in the Study of Protozoa. Demy 
to. Pp. x+72. (Berkeley and Los Angeles: University of California 
Press; London: Cambridge University Press, 1950.) 19s. net.* 

LERNER, |. Michael. Population Genetics and Animal improvement: 
as illustrated by the Inheritance of E Production. (Cambridge Bio- 
logical Studies.) Demy 8vo. Pp. xviii +942. (Cambridge: At the Univer- 
sity Press, 1950.) 30s. net.* 

LLOYD, B. A Dictionary of Botanical Terms. Cr. 8vo. > 64. (Lon- 
don: University of London Press, Ltd., 1950.) 2s. 6d. 

MAHESHWARI, P. An introduction to the of Angiosperms. 
(McGraw-Hill Publications in the Botanical Sciences.) Med. 8vo. Pp. 
453. (London: McGraw-Hill Publishing Co., Led., 1950.) Sis. 

MILLER, Loye. Lifelong Boyhood: Recollections of a Naturalist Afield. 
Cr. 8vo. Pp. x +226. (Berkeley and Los of California 
Press; London: Cambridge University Press, 1950.) 2i/s. net. 

MORRITT, Major H. E. Fishing Ways and wae New and ante 
— Ex. Cr. Bvo. Pp. 192. (London: jonathan Cape, Ltd., .) 
10s net.* 

MORSE, Richard. Life in Pooi and Stream. (Chameleon Books, No. 
23.) Revised edition. Cr. 8vo. Pp. 68. (London: Oxford University 
Press, 1950.) 3s. net. 

FFLUGFELDER, Otto. Zooparasiten und die Reaktionen ihrer Wirts- 
tiere. Roy. 8vo. Pp. viii+ 198. (jena: Gustav Fischer, 1950.) 12 D. marks. 

PITT, Frances. Wild Animals in Britain. Demy 8vo. Pp. 120. (London: 
B. Batsford, Lted., 1950.) 12s. 6d. net. 

SANDARS, Edmund. A Bird Book for the Pocket. Third edition. Pott 
8vo. Pp. 246. (London: Oxford University Press, 1950.) 12s. 6d. net. 

STUDNITZ, G. von. Einfiihrung in die Zoologie. Band |: Zellenlehre, 
Stoffwechsel und Energiewechsel. Roy. 8vo. Pp. xii+206. (Bonn: H. 
Bouvier und Co., 1950.) 15.80 D. marks. 


Agriculture : Horticulture : Forestry 


ANDERSON, A. W. The Coming of the Flowers. o. 8vo. Pp. 267. 
(London: Williams and Norgate, Ltd., 1950.) 10s. 6d. 

ASHTON, W. M. Elements of Animai Nutrition. Med. Pp. xi +208. 
(London: Charlies Griffin and Co., Led., 1950.) 20s. net.* 

BLUNT, Wilfred. Tulipomania. Small Cr. Svo. Pp. 31+16 plates. 
(Harmondsworth: Penguin Books, Led., 1950.) 3s. net. 

FAULKNER, R. P. Simple Gardening. Cr. 8vo. Pp. 160. (London: 
W. H. and L. oan ee. itd., 1950.) 6s. net. 

HELLYER, A. L. (edited by). Amateur Gardening Annual, 195!. 
4to. Pp. (London: W. H. and L. Collingridge, Led., 1950.) 4s. 


"KEENE, Raymond W. 8. just Across the Road: Old-Timer Talks about 
~ gg and Fruit. Demy 8vo. Pp. 117. (London: Staples Press, Ltd., 
net. 
RUSSELL. Sir E. John. Soil Conditions and Piant Growth. Eighth edition, 
recast and rewritten by E. Walter Russell. Med. 8vo. Pp. xvi +635+38 
plates. (London, New York and Toronto: Longmans, Green and Co., 


Led., 1950.) 35s. net.* 
SHEWELL-COOPER, W. E. The Complete Gardener. Demy 8vo 
: Wm. Collins, Sons and Co., Ltd., 1950.) 


> 734. (London and Glasgow 
Ss. net. 
A Book for the Pocket. Sixth impression. 
(London: Oxford University Press, 1950.) 12s. 6d. 


TURNER, Newman. Cure your own Cattle. Cr. 8vo. Pp. > {brids- 
water: The Farmer Publications, Goosegreen Farm, 1950.) 3s. 6d 

TYLER, Cyril. Animal Nutrition. (Frontiers of Science Series.) Imp. 
lémo. Pp. 216. (London: Chapman and Hall, Led., 1950.) 15s. net.* 

WHEELER, W. A. Forage and Pasture Crops: a Handbook of informa- 
tion about the Grasses and Legumes grown for Forage in the United 
States. (Prepared under the auspices of the Field Seed institute of North 
America.) Med. Bvo. Pp. — B ag York: D. Ven Nostrand Co., 
Inc.; London: Macmillan and Co., , 1950.) 60s. net.* 


Anatomy : Physiology 


ANSON, B. j. Anatomy. Roy. 8vo. fo. 518. (Phila- 
delphia and London: B. Saunders Co., 1950.) 57s. 6d. net. 

BELL, George H., \DAVIOSON. j. Norman, and SCARBOROUGH, 
Harold. Textbook of Physiology and Biochemistry. Roy. 8vo. Pp. x +918 + 
124 plates. (Edinburgh: E. and S. Livingstone, Ltd., 1950.) 45s. net.* 

GREISHEIMER, Esther M. Physiology and ‘Anatomy. Sixth edition, 
Pp. 841. (Philadelphia and London: J. B. Lippincott 

HORSTADIUS, Sven. The Neural Crest: its Properties and Derivatives 
in the Light of Experimental Research. Based on a series of Special Uni- 
versity Lectures delivered before the University of London. Demy 8vo. 
Pp. ix+112. (London: Oxford University Press, 1950.) 15s. net.* 

PENFIELD, Wilder, and RASMUSSEN, Theodore. The Cerebral Cortex 
of Man: a Clinical Study of Localization of Function. Roy. 8ve. Pp. xvi+ 
248. (New York: The Macmillan Company; London: Macmillan and Co., 
Led., 1950.) 48s. 6d. net. 

QUIRING, Daniel P. Functional Anatomy of the Vertebrates. (McGraw- 
Hill Publications in the Zoological Sciences.) Med. 8vo. Pp. xi+624. 
(London: McGraw-Hill Publishing Co., Led., 1950.) 47s.* 


ROWETT, H. G. Q. Dissection Guides. 2: The Dogfish. Cr. 4to. Pp. 
62. (London: John Murray, 1950.) 4s.* 


Anthropology : Archeology 


COUNT, Earl W. (selected, edited, and with an Introduction by). 
This is Race: an Anthology selected from the International Literature on 
the Races of Man. Med. 8vo. Pp. xxix-+-747. (New York: Henry Schuman, 
inc., 1950.) 7.50 dollars.* 

HOCART, A. M. Caste: a Comparative Study. Demy 8vo. Pp. xvi+ 
158. Gentes: Methuen and Co., Led., 1950.) 15s. net.* 

LEAKEY, M. D., and LEAKEY, L. S. B. Excavations at the Njoro River 
Cave: Stone Age ‘Cremated Burials in Kenya Colony. (Published in asso- 
ciation with the Museums’ Trustees of Kenya and the Royal Anthropological 
institute.) Imp. 8vo. Pp. viii+78+-14 plates. (Oxford: Clarendon Press; 
London: Oxford University Press, 1950.) 6d. net.* 

MACGOWAN, Kenneth. Early Man in the New World. Demy 8vo. 
Pp. xviii+260. (New York: The Macmillan Company; London: Mac- 
millan and Co., Ltd., 1950.) 37s. 6d. net.* 

PIGGOTT, S. Prehistoric India. (Pelican Books, A.205.) Small Cr. 8vo. 
Pp. 293. (Harmondsworth: Penguin Books, Ltd., 1950.) 2s. 6d. net. 


Philosophy : Psychology 


BAUMGARTEN, F. Psychology of Human Relations in industry. Demy 
8vo. Pp. x +205. (London: Sir Isaac Pitman and Sons, Ltd., 1950.) 150. 


CAMPBELL, Percy A. m4 Natura! Universe—-including Man: an 
Inquiry into ‘Consciousn Death, ‘Miracles’, Cosmic Rays, etc. 
| Bvo. Pp. wt. College ‘Offset Press, 1950.) 

ars. 


The American Mind: an Interpretation 


COMMAGER, Henry Steele. 

Med. Bvo. Pp. 
xi+476. (London : Oxford University Press, 1950.) 30s. net.* 

PERM, Vergilius (edited by). A History of Phil hical S 
yo Pp. xv+642. (New York : Philosophical ‘Library, Inc., 1950) 

lars.* 

FREUD, Sigmund. Totem and Taboo: some Points of Agreement 
between the [ental Lives of Savages and Neurotics. Authorized trans- 
lation by James Strachey. Demy 8vo. Pe. xi+172. (London : Routledge 
and Kegan Paul, Ltd., 1950.) I4s. net.* 

GRECO, Marshall Cc. Group Life: the Nature and Treatment of its 
Specific Conflicts. With a list of publications of Staff Members, Research 
Center for Group Dynamics, compiled by Ronaid Lippitt. Demy 8vo. 
Pp. xvi +357. (New York : Philosophical Library, Inc., 1950.) 4.75 dollars.* 

GREENBERG, Sidney. The infinite in Giordano Bruno. With a trans- 
lation of his Dialogue, Concerning the Cause Principle, and One. Med. 
Bvo. Pp. ix4-203. (New York : King’s Crown Press ; London : Oxford 
University Press, 1950.) 20s. net.* : 

HARTMANN, Nicolai. Ethics. Translated by Stanton Coit. (Muir- 
head Library of Philosophy.) Reprint. Demy 8vo. Vol. |: Moral 


{yenemene. Pp. 343. (London: George Allen and Unwin, Led., 1950.) 
16s. n 
HILLIARD, A. L. The Forms of Value: the E of a Hed 


Axiology. Med. 8vo. Pp. xvi+343. (New York : Columbia University 
Press ; London: Oxford University Press, 1950.) 25s. net. 

MISCH, Georg. The Dawn of Phildsophy: a Philccophical Primer. 
Edited by R. F. C. Hull. Demy 8vo. Pp. 333. (London: Routledge and 
Kegan 1950.) 25s. net 

NOLTE, Fred O. The Life ae the Spirit (the immediacy of Meaning). 
is Science Civilization. Ex. Cr. 8vo. Pp. (Lancaster, Pa. : 
Author, 1950.) 2 doliars.* 

PARSONS, Sir John. The Springs of Conduct : a Neuropsychological 
ag Cr. vo. Pp. viili+104. (London : J. and A. Churchill, Led., 1950.) 
PAULI, R. Psychologisches : Leiefaden fir psychologische 
Obungen. Fiinfte Gberarbeitete Auflage. Med. 8vo. Pp. vili+240+ 4 plates. 
(Jena : Gustav Fischer, 1950.) 10.20 D. marks.* 

PLUMBE, C. Conway. Release from Time. Cr. 8vo. Pp. 206. (London : 
Hodder and Stoughton, Led., 1950.) 7s. 6d. net. 

REITMAN, Francis. Psychotic Art. Demy 8vo. Pp. x+180+17 plates. 
(London : Routledge and Kegan Paul, Led., ” 1950.) 16s. net.* 

TOULMIN, An E ion of the Place of Reason 
in Ethics. Demy 8vo. Pp. xiv+228. (Cambridge : At the University 
Press, 1950.) net.* 


VARNEY, Alex. The Psychology of Flight. Med. = Ps vi+270. 
(New York : D. Van Nostrand Co., Inc. ; London : lan and Co., 
Led., 1950.) 28s. net. 

WAY, Lewis. Adler's Place in Ps Demy 8vo. >p. 334. (London: 


chology. 
George Allen and Unwin, Led., 1950.) 18s. net.* 
YARNOLD, Rev. G. D. Christianity and Physical Science. 
Pp. 173. (London: A. R. Mowbray and Co., Led., 1950.) 8s. 6d. net 


Bacteriology : Hygiene 


DELBRUCK, M. (edited by). Viruses 1950 : Proceedings of a Conference 
on the Similarities and Dissimilarities between Viruses attacking Animals, 
Plants, and Bacteria, res ively, held at California institute of Tech- 
nology, March 20-22, 19 Sponsored by the Institute's James G. Boswell 
Foundation Fund for Virus Research. Med. 8vo. Pp. iv+147. E ee 
Calif. : California Institute of Technology, 1950.) 2.50 dollars. 


8vo. 


Miscellany 


BUTLER, Sir Harold. Confident Morning. Demy 8vo. Pp. 192. (London: 
Faber and Faber, Led., 1950.) 12s. 6d. net.* 

CAMPION, Sir Gilbert, CHESTER, D. N., MACKENZIE, W. J. M., 
ROBSON, William A., STREET, Sir Arthur, and WARREN, j. H. British 
Government since 1918. Demy 8vo. Pp. 232. (London: George Allen 
and Unwin, Led., 1950.) 16s. net.* 

MACMURRAY, John. Conditions of Freedom: being the Second 
Lectures of the Chancellor Dunning Trust, delivered at Queen's Univer- 
sity, Kinagtee, Ontario, 1949. Cr. 8vo. Pp. 106. (London: Faber and 

Faber, Ltd., 1950.) 6s. net.* 

WALKER TRUST Lectures on Leadership, delivered before the University 
of St. Andrews, 1930-49. Demy 8vo. Pp. viii +286. (London: Oxford 
University Press, 1950.) 15s. net.* 
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MacCONKEY BROTH (Official Formula) 


LAB-LEMCO BROTH 
LAB-LEMCO AGAR 


AGAR-AGAR 


COMPLETE CULTURE MEDIA 


TABLETS 
For single tubes and small quantities of media 


GRANULES 
For larger scale preparation 
THIOGLYCOLLATE (Brewer) 


MacCONKEY BROTH (Purple) SABOURAUD AGAR YEAST EXTRACT AGAR 
MacCONKEY AGAR PEPTONE WATER EDWARDS AGAR (Modified) 
GLUCOSE PEPTONE AGAR AGAR-AGAR MILK AGAR (Official Formula) 


GLUCOSE PEPTONE BROTH 
NUTRIENT AGAR 
BRILLIANT GREEN BILE (2%) BROTH TETRATHIONATE BROTH BASE 


For those who prefer to prepare their own media 
the following preparations are available :— 
MYCOLOGICAL PEPTONE 


FULL INFORMATION ON ANY OF THE ABOVE IS READILY AVAILABLE FROM 
OXO LTD. (Medical Dept.) Thames House, Queen St. Place, London, E.C.4. Tel. CENtral 9781 


MILK AGAR (For Roll Tubes) 
WILSON & BLAIR MEDIUM 
(Bismuth Suiphite Agar) 


LAB-LEMCO 
BACTERIOLOGICAL PEPTONE 
BACTERIOLOGICAL YEAST EXTRACT 


LABORATORY THERMAL EQUIPMENT 


GREENFIELD Near OLDHAM 
Phone : Saddleworth 552. 


Offer early delivery of Anhydric Incubator 


Accurate temperature control up to 80°C. 
Low internal temperature gradient. 
Non-ferrous construction. 


Interior sizes 18 in. x I8 in. x 15 in., 12in. x 12Zin. 12in. 


and 24 in. x 20 in. x 20 in. 


Standard Ovens, Incubators and Baths supplied} on™ one 
month’s approval Please send for our Catalogue. 


Scientific Circulations Ltd. 


We have extensive stocks of Technical journals, Periodicals 
and Textbooks. Special terms for Technical and Commercial 
Libraries. All Sei and Tech 


i; Eastbourne Mews, London, W.2 


Telephone : AMBassador 5457 


ATTACHABLE 


MECHANICAL STAGES 
With Verniers, £9 0s. Od. Plain, £7 10s. Od. 
IMMEDIATE DELIVERY—lilustrated leaflet on vequest 
ALBERT GOLDER & CO., 137 DAIRSIE ROAD, ELTHAM 


LONDON, S.£9 Phone: ELTham 5126 


Trade enquiries invited 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM 


THE LABORATORY, PLYMOUTH. 


either living or pr Orders should be placed ll in 
advance for living ma 

For price-list and other information apply to :— 
Tux Director, Tut Marine Briotocicar Laroratory, Piymouts. 


LIMITED Scientific Instruments 
35 Beak Sirest, Kagent Sirest, oLondon, W1. 


Overhauls, re-‘acquering and repairs. 
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ADVANCES IN ELECTRONICS 


Edited by L. MARTON, National Bureau of Standards, Washington, D.C. 
Volume Ill, April 1951, xii, 357 pages, illustrated, about $8.00 


On the basis of wide acceptance of the first two volumes of Advances in Electronics, we 
are pleased to announce the third addition to the series. As in the past volumes, 
Volume III presents an up-to-date review of outstanding developments in the rapidly 
expanding field of electronics both in the United States and in Europe. 


F. AsHwortn, Field Emission Spectroscopy 


R. R. Warnecke, P. R. Guenarp, M. CHoporow anp E. L. Ginzton, Velocity Modulated Tubes 
L. Britioum, Electronic Theory of the Plane Magnetron 
L. F. Biocn, Electronic Theory of the Cylindrical Magnetron 


Joun E. Wurre, Tube Miniaturization 


Gustave Suapiro, Subminiaturization Techniques 


H. F. Mayer, Principles of Pulse Code Modulation 
E. A. Gumemin, A Summary of Modern Methods of Network Synthesis 
Meyer Lerrer AND F. Scuremer, Communication Theory 


Author Index, Subject Index 


PREVIOUSLY PUBLISHED: 
Volume I, 1948, xii, 475 pages, illustrated, Volume i1, 1950, x, 378 pages, illustrated, 


$9.00 


ALBERT S. EisensTEIN, Oxide Coated Cathodes 


Kennetu G. McKay, Secondary Electron 
Emission 


A. Rosg, Television Pickup Tubes and the 
Probiem of Vision 


R. G. E. Hutrer, The Deflection of Beams 
of Charged Particles 

Mark G. IncHRAM, Modern Mass Spectro- 
scopy 


M. Stantey Livincston, Particle Accelerators 
A. G. McNisn, Ionospheric Research 
Jack W. Herssrrerr, Cosmic Radio Noise 


Kennetu A. Norton, Propagation in the FM 
Broadcast Band 


J. A. Prerce, Electronic Aids to Navigation 
Author Index, Subject Index 


$7.60 


Hrary Moss, Cathode Ray Tube Progress in 
the Past Decade with Specia! Reference 
to Manufacture and Design 


P. Grivet, Electron Lenses 


G. Liesmann, Field Plotting and Ray Tracing 
in Electron Optics : A Review of Numeri- 
cal Methods 


G. F. J. Garticx, Cathodoluminescence 


H. Frénuicnh anp J. H. Smpson, Intrinsic 
Dielectric Breakdown in Solids 


Gunnar Hox, The Microwave Magnetron 


Grorce T. Rapo, Ferromagnetic Phenomena 
at Microwave Frequencies 


Donatp K. Cores, Microwave Spectroscopy 
Author Index, Subject Index 


ACADEMIC PRESS INC., Publishers 


125 East 23 Street, New York 10, N.Y., U.S.A. 


BOOKS AVAILABLE AT YOUR BOOKSELLER 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at ‘“‘Nature”’ Office 


Mathematics : Mechanics : Physics 


AYRE, H. Glenn. Basic Mathematical Analysis : for junior and Senior 
Colle Med. 8vo. Pp. 584. (London: McGraw-Hill Publishing Co., 
Led., 1950.) 42s. 6d. 


BIRKHOFF, Garrett. Hydrodyn 
tude. Demy 8vo. Pp. xiii+1!86+3 plates. 

University Press for che University of Cincinnati; London : Oxford Univer- 
sity Press, 1950.) 22s. 6d. net.* 

BITTER, Francis. Nuclear Physics: a Textbook. (Addison-Wesley 
Physics Series.) Med. 8vo. Pp. viii-+ 200. ‘Cambridge, Mass. : Acdison- 
Wesley Press, inc., 1950.) 5.50 dollars. 

BOMKE, Hans, und GEFAHRT, }. Einfuhrun in die Theorie der Aus- 
breicurg elekt er Wellen in und Hohikabein. (Physik 
und Technik, Band 3.) Roy. 8vo. Pp. 163. (Stuttgart: Wissenschaftliche 
Vertagsgeselischaft m.b.H., 1950.) 21.50 D. marks. iCorrected entry} 

BSRODA, Engelbert. Advances in Radiochemistry : and -t.. the Methods 
of producing Radiocelements by Neutron Irradiation. (Cam 
graphs on Physics.) Demy 8vo. Pp. xi+152. 
Universicy Press, 1950.) 15s. net.* 

CLARK, Frances Hurd. Metals at High Temperatures. Med. 8vo. Pp. 
vi+372. (New York: Reinhold Publishing Corporation ; London : 


an and Hall, ied., 1950.) Sés. net.* 

COOKE, Richard G. infinite Matrices and Sequence Demy 8vo. 

Pp. xiii+348. (London: Macmillan and Co., Ltd.; 1350) "on 
COX, Peter R. Demography (Published for the Institute of Actuaries 

and the Faculty of Actuaries.) Demy 8vo. Pp. xii+326. (Cambridge : 
At the University Press, 1950.) 20s. net 

ESNAULT-PELTERIE, Robert. Analyse dimensionnelie et métrologie 
(le systéme Giorgi). Med. 8vo. Pp. 132. (Lausanne: F. Rouge et Cie. ; 
Paris : Gauthier-Villars et Cie., n.d.)* 

FISHER, R. A. Contributions to Mathematical Statistics. (Wiley 
Publications in Statistics.) Demy 4to. Pp. xvii+658. (New York 
John Wiley and Sons, inc. ; London : Chapman and Hall, Led., 1950.) 


FOX, Charles. An Introduction to the Calculus of Variations. Demy 
8vo. Pp. vili+272. (London : Oxford University Press, 1950.) 2is. net.* 

HEAVISIDE. The Heaviside Centenary Volume. Demy 4to. Pp. v+ 
: Institution of Electrical Engineers, 1950.) 10s. ; 


JENKINS, Francis A., and WHITE, Harvey E. Fundamentals of Optics. 
Second edition. Med. 8vo. Pp. xi+647. (London: McGraw-Hill Publishing 


Co., Led., 1950.) 50s.¢ 
, and TETLEY, H. Statistics : an Intermediate Text 
Book. (Published ‘for the Institute of Actuaries aaa the Faculty of 
Actuaries.) Vol. 2. Demy 8vo. _ PP xi+318. (Cambridge: At the 
University Press, 1950.) 20s. net 
KOOPMANS, Tialling C. edie’ | by). Statistical inference in Dynamic 
Economic Models. By Cowles Commission Research Staff Members and 


amics: a Study in cad, Fact and Simili- 
( Princeton 


Guests. (Cowles Commission Monographs, No. 10.) Sup. Roy. 8vo. Pp. 
xv+438. (New York : Wiley and Sons, Inc. ; London : Chapman 
and Hall. Led., 1950.) 48s 


LOWRY, H. V., and HAYDEN, H. A. Advanced Mathematics for Tech- 
nical Students. Part 2. Demy 8vo. Pp. ix+422. (London, New York and 
Toronto : Longmans, Green and Co., Led., 1950.) /8s.* 

McKENZIE, A. E. E. A Second Course of Mechanics and Properties of 
— Rng 8vo Pp. viiit+232. (Cambridge : At the University Press, 

Is. 6d. 

MARTIN, L. C. Technical Optics. A revised and enlarged edition of 

“An introduction to Applied Optics’. Vol. 2. Demy 8vo. Pp. ix+344. 


(London : Sir isaac Pitman and Sons, Led., 1950.) 40s. net.* 

NELKON, M. A Modern Electricity. Demy avo. At viii+237 +8 plates. 
(London : William Heinemann, Ltd., 1950.) 7s. 6d. 

OGLE, K. N. Researches in Binocular Vision. Med. Bvo. Pp. 345. 


(Philadelphia and London : W. Saunders Co., 1950.) 37s. o net. 

POL, Balth. van der, and SREMPER, H. Operational Calculus based 
on the Two-Sided Laplace integral. Roy. 8vo. Pp. xiii+415. (Cambridge : : 
At the University —_™ 1950.) S5s. net. 

RAWLINGS, G. The Slide Rule in in ‘eum and Practice. Cr. 8vo. 
Pp. 127. (London : bead Marshall and Co., Ltd., 1950.) 9s. 6d. net. 

RICHMOND, Donald E. Fundamentals of the Calculus. Med. 8vo. Pp. 
233. (London : McGraw-Hill Publishing Co., a 1950.) 25s. 6d. 

RUSS, Sidney, CLARK, L. H., and PELC, S. R. Physics in Medical 
Radiology. Second edition, revised. Demy Bvo. Pp. vili-+296+ 11 plates. 
(London : Chapman and Hall, Led., 1950.) 25s. net.* 

SHAMOS, Morris H., and ROTH, "Sidney G. (edited by). Industrial and 
Safety Problems of Nuciear Technology. Fx. Cr. Bvo. Pp. xiii+368. (New 


York : Harper and Brothers ; London: Hamish Hamilton, Led., 1950.) 
4 dollars ; 28s.* 
SKOLNIK, David, and HARTLEY, Miles C. Dyn Plane G Y- 


Cr. 4to. Pp. xii+290. (New York: D. Van Nostrand Co., Inc.; London: 
Macmillan and Co., Led., 1950.) 18s. net. 

TRIMMER, John’ Dezendorf. Response of Physical Systems. Demy 8vo. 
Pp. ix+268. (New York : London : Chapman 
and Hall, Led., 1950.) 40s. 

VIGOUREUX, P. Roy. 8vo. Pp. vi+163. (London : 
Chapman and Hall, Led., 1950.) 25s. net.* 

WALD, Abraham. Statistical Decision F i (Wiley Publicati 
Statistics.) Med. vo. Pp. ix+179. (New York: John Wiley and Sons, nc: 
Londen: Chapman and Hall, Led., 1950.) 40s. net.* 

WINKLER. Serukeur und Eigenschaften der Krystalle : 


eine Einfihrung 


in die physikalische und chemische Krystalitunde. Med. 8vo. Pp. viii+ 
258. Springer-Verlag, 1950.) 16.80 D. marks. 


(Berlin : 


revised. Demy 8vo. Pp. 
30s. net. 


Engineering 


COLLACOTT, R. A. Refrigeration. Second edition. 
v+73. (London : Sir isaac Pitman and Sons, Ltd., 1950.) 6s. net. 

CONNELLY, F. C. Transformers : their Principle and Design, ie Light 
Electrica! Engineers. Demy 8vo. Pp. xiv +490. (London : Sir isaac Pitman 
and Sons, Led., 1950.) 35s. net. 

COULTAS, H. W. Theory of Structures. Third edition. Demy &vo. 
Pp. xi+536. (London : Sir isaac Pitman and Sons, Ltd., 1950.) 20s. net. 

CROUSE, William H. Automative Electrical Equi tt: its Operation 
and Maintenance. Second edition. Med. 8vo. Pp. 330. (London : McGraw. 
Hill Publishing Co., Led., 1950.) 34s. 

DUNLAP, C. H. Electrical and Radio Dictionary. New edition. Demy 
Bvo. Pp. 144. (Kingston Hill: Technical Press, Led., 1950.) 4s. net. 

LADNER, A. W., and STONER, C. BR. Short Wave Wireless Com- 
munication, including Ultra-short Waves. Fifth eG revised and 
salarged, "Demy Pp. xvi+717. (London : Chapman and Hall, 

PENROSE, H. E., and —y R. S. H. Principles and Practice of 
Radar. Third edition. Demy 8vo. Pp. 700. (London : George Newnes, 
Led., 1950.) 42s. net. 


Bvo. Pp. 


WALKER, RK. C. The industrial Applications of Gasfilled Triodes 
(Thyratrons). Demy 8ve. Pp. my 325. (London : Chapman and Hall, 
Led., 1950.) 40s. net.* 


WOODRUFF, Everett B., and LAMMERS, Herbert B. Steam-Plant 
Operation. Second edition. Med. 8vo. Pp. 543. (London : McGraw-Hill 
Publishing Co., Led., 1950.) 59s. 

WRIGHT, Forrest. 8. yO in the Home and on the Farm. (Wiley 
(New York : 

London : Chapman and Hall, Led., 1950.) 32s. net 


Chemistry : Chemical industry 


ALEXANDER, Jerome (collected and edited by). Colloid Chemistry: 
Theoretical and Applied. By ee International Contributors. Vol. 
7: Theory and Methods, and Medicine, Technol: 
Med. 8vo. Pp. xi+736. (New York: Reinhold Publishing ps me 
London: Chapman and Hall, Led., 1950.) 120s. ne 

COPE, Arthur ¢. an Annual 
Pi of S Methods for the Preparation of Organic Chem- 
icals. Vol. 30, 1950. Med. 8vo. Pp. vit 115. (New York: John Wiley 
and Sons, inc. ; London : Chapman and Hall, Ltd., 1950.) 20s. net.* 

FAITH, W. L., and others. industrial Chemicals. Med. 8vo. Pp. 652. 
Wiley and Sons, inc. ; London : Chapman and Hall, 


HAMERSLAG. c—* E. The Technology and Chemistry of Alkaloids. 
Demy 8vo. Pp. vili+320. (New York: D. Van Nostrand Company, inc.; 
London: Macmillan and Co., Ltd., ae 48s. 6d. net.* 

KIRRMANN, A. Chimie organi (Col- 

ion Armand Colin : Section de chimie,| ‘No. 264.) Feap. Pp. 183. 
(Paris : Armand Colin, 1950.) 180 francs. 

MEYER, Kurt H. Natural and Synthetic High Polymers : a Textbook 
and Reference Book for Chemi i (Hig en, Vol. 4.) 
Second completely revised and pecan ‘edition ed. vo. Pp. xx+ 
891. (New York and London : Interscience Publishers, inc., 1950.) 120s.* 

RADT, F. (edited by). Elsevier’ Organic Chemistry. 
Series 3 : Carboisocyclic Cond . 128 : Naphthalene, 
A.C One Oxo-Compounds 
(except ‘Quinones). Sup. Roy. Bvo. Pp. xxxv +2189-2716+ ind. 62. (New 
York and Amsterdam : Elsevier Publishing Co., inc. ; London: Cleaver- 
Hume Press, Led., 1950.) £14 to subscribers io che whole work.* 

RAIT, J. S. Basic Refractories: their Chemistry and their Performance. 
(Published for iron and Stee!.) Demy 8vo. Pp. 408. (London: Iliffe and Sons, 
Led., 1950.) 60s. net.* 

ROBINSON, Clark Shove, and GILLILAND, Edwin Richard. Elements 
of Fractional Distillation. (McGraw-Hill Chemical Engineering Series.) _ 
vised and rewritten by Edwin Richard Gilliland. Fourth edition. Med. 8vo. 


Pp. ix+492. (London: McGraw-Hill Publishing Co., Led., 1950.) 59s. 6d.* 
SIMONS. H. (edired by). Fluorine Chemistry. Vol. |. Med. 
Pp. xvii+6!5. (New York : ic Press, inc., 1950.) 12 dollars.* 


Academ 
WAGNER-JAUREGG, Th | gg Chemie. Roy. 8vo. Pp. 272. 
(Bern : Hans Huber, 1950.) 37.50 francs. 
WILLIAMS, Roger j., and others. The Biochemistry of B Vitamins. 
(Monograph Series, No. 110.) Med. 8vo. Pp. 741. (New > ek: Reinhold 
= Corporation ; London : Chapman and Hall, Led., 1950.) 80s. 


Astronomy 


Heinrich. Grundriss der Astrophysik. Roy. Svc. Pp. 
+ 6. Stuttgart : Wissenschaftliche Verlagsgeselischaft mi.b. 
1950.) 28.50 D. marks. 


Geology : Mineralogy 


VEAL, T. H. P. The Supply of Water. Second edition, revised. Demy 
8vo. Pp. xi+276. (London : Chapman and Hall, Led., 1950.) 25s. net.* 

WILKINS, Harold T. Secret Cities of Old South America: Atlantis 
Unveiled. Demy 8vo. Pp. 468+12 plates. (London: Rider and Co., 
1950.) net.* 

WINIBERG, Frederick. Metalliferous Mine artes Third edition, 
336. (London : Mining Publications, Led., 1950.) 
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Geography : Travel 

BAKER, Silvia. Journey to eee Ex. Cr. 8vo. Pp. 224. (London : 
Pecer yoy Led., 1950.) 12s. 6d. 

BALLAM , Harry, and LEWIS, Roy “(edited by). The Visitors’ Book : 
England and the lish as Others Have Seen Them, A.D. 1500 to 1950. 
Ex. Cr. vo. Pp. . (London : Max Parrish, Ltd., 1950.) 15s. net. 

BELL, J. H. B. A Progress in Mountaineering : Scottish Hills to Alpine 
Peaks. Demy 8vo. Pp. 424. (Edinburgh and London : Oliver and Boyd, 
Led., 1950.) 25s. net. 

BONE, james. The London Perambulator. Re-issue. Demy @vo. Pp. 
224. (London : jonathan Cape, Ltd., 1950.) 10s. 6d. net. 

BRODRICK, = Houghton. Pillars of Hercules: the Iberian Scene. 
Med. 8vo. Pp. 208. (London : Hutchinson and Co., Led., 1950.) I8s. net. 

_ COLLINS, Herbert C. The Roof of Lancashire. Demy 8vo. Pp. 184. 
J. M. Dent and Sons, Lted., 1950.) 15s. net. 
DOBBY, E. H. G. Southeast Asia. Demy 8vo. Pp. 415. (London : 
University of London Press, Ltd., 1950.) 18s. net. 

DOONE, Val. We See Devon. Cr. 4t0. Pp. 96+23 plates. (London: 


George G. Harrap and Co., Led., 1950.) 15s. net. 
DORIEN, Ray. Venturing Abroad. Cr. 8vo. Pp. 202. (London : 
Christopher nson (Publishers), Led., 1950.) 9s. 6d. net. 


FERMOR, rick Leigh. The Traveller's Tree : a Journey Through the 
Coribbean Islands. Demy 8vo. Pp. 403. (London: john Murray, 1950.) 


net. 
GREENE, Graham. The Lawless Roads. Third edition. Cr. 8vo. Pp. 
= (London: Eyre and Spottiswoode (Publishers), Ltd., 1950.) 10s. 6d. 


*HESSELBERG, Erik. Kon-Tiki and |. (London : 
George Allen Unwin, Ltd., 1950.) 9%. 

JONES, Sydney R. England West. Roy. 8vo. Pp. 272. (London : Studio 
Publications, Led., 1950.) 1@s. net. 

LANDAU, Rom. Invitation to rosea. Demy 8vo. Pp. 309. (London : 
Faber and Faber, Ltd., 1950.) !8s. 

LAWRENCE, Ralph. Surrey. (inion of England ser Med. 8vo. Pp. 
128. Gooden: Paul Elek (Publishers), Led 


MAI ERSON, Duncan. Lure of the West. one. an 249. (Stirling: 
Eneas Mackay, 1950.) 10s. 6d. net. 

RIDDELL, ight of Fancy. Med. 8vo. Pp. 256. (London : Robert 
Hale, Led., 1950.) 25s. net 

THOMPSON, j. _ Only the Sun Remembers. Demy 8vo. Pp. 
276. (London : Andrew Dakers, Ltd., 1950.) 12s. 6d. net. 

TURNOR. Reginald. Kent. (Vision of Engiand Series.) Med. 8vo. Pp. 
128. (London : Paul Elek (Publishers), Ltd., 1950.) 15s. net. 

VESEY-FITZGERALD, Brian. London, the Western Reaches. Demy 


: Robert Hale, itd., 1950.) 15s. net. 
Hampshire Avon. Pp. 
1950.) 12s. 6d. net. 


( don 
VESEY-FITZGERALD, Brian. The 
205. (London : Cassell and Co., Ltd., 


General Biology : Natural History 
Botany : Zoology 


BONHAM, H. j. Aids to Botany. Third edition. a 8vo. Pp. 223. 
(London : Bailliare, Tindall and Cox, 1950.) 6s. 6d. 

CASPE RSSON, Torbjoern O. Cell Growth and Cell ~~ a Cyto- 
chemical Study. (Thomas William Salmon Memorial Lectures.) Roy. 
8vo. Pp. 185. (New York: W. W. Norton and Co., inc. ; London: 
Chapman and Hall, Led., 1950.) 28s. net.* 

FYFE, James. Lysenko is Right. Cr. 8vo. Pp. vi+65. 
rence and Wishart, Ltd., 1950.) 2s. 6¢.* 

GROVE, A. J., and NEWELL, G. E. Animal Biology. Third edition. 
Demy 8vo. Pp. xii+760+8 plates. (London : University Tutorial Press, 
Led., 1950.) 2is.* 

NICHOLAS, B. Melville. The Nature-Lover’s Handbook. Sup. Roy. 
8vo. Pp. 132. (London : Nicholson and Watson, Led., 1950.) 15s. net. 

PINCHER, Chapman. Spotlight on Animals. Demy on. Pp. 188. 
(London : Hutchinson and Co., Led., 1950.) 12s. 6d. net.® 

SMITH, Kenneth M. An Introduction to the Study of Viruses. Demy 8vo. 
plates. (London: Sir isaac Pitman and Sons, Led., 1950.) 

. 6d. net. 

STEBBINS, jr., G. Ledyard. Variation and Evolution i- °lants. Med. 8vo. 
Pp. xx + 643. (New York : Columbia University Press ; London : Oxford 
University Press, 1950.) 50s. net.* 

STRASBURGER, E., NOLL, F., SCHENK, H., und SCHIMPER, A. F. W. 
(begriindet von). Lehrbuch der Botanik : fiir Hochschulen. 25 umgear- 


(London : Law- 


beitete Auflage, bearbeitet von Hans Fitting, Richard Harder, Walter 
Schumacher und Franz Firbas. Med. 8vo. Pp. 630. (Stuttgart : Piscator- 
Verlag, 1950.) 24 D. marks. 


WAKEFIELD, Elsie M., and DENNIS, R. W. G. Common British Fu: 

mon Larger Basidiomycetes of the British q 

Bvo. Pp. 290+111 plates. (London: P. R. Gawthorn, Led., 1950.) 
. net. 


WESTCOTT, Cynthia. The Plant Doctor : Diseases and insect Control. 
Third edition, revised. Demy 8vo. Pp. 23!. (Philadelphia and London : 
]. B. Lippincott Co., 1950.) 24s. net. 

WHITEHEAD, G. Kenneth. Deer and their Management in the Deer 
Parks of Great Britain and Ireland. Cr. 4to. Pp. 370. (London : Country 
Life, Led., 1950.) 84s. nee. 


Agriculture : Horticulture : Forestry 


BAKER, Frederick S. Principles of Silviculeure. (American Forestry 
8vo. Pp. 414. (London : McGraw-Hill Publishing Co., Ltd., 

BRAUN, E. Lucy. Deciduous Forests of Eastern North America. Med. 
8vo. Pp. xiv+596. (Philadelphia and Toronto : The Blakiston Company, 
1950.) 10 dollars.* 

CAVE, N. Leslie. The Iris. Demy 8vo. Pp. 216. (London: Faber and 


a Guide to the more Com 


Faber, Led., 1950.) net. 
DAVIES, R. E., and GERRARD, F. Pigs and Bacon Curing. fourth 
sg Cr. 8vo. Pp. 144. (Kingston Hill : Technical Press, Led., 1950.) 
Country 


. net. 
WILKIE, David. Gentians. Demy 8vo. Pp. 255. (London : 
Life, 950.) 25s. net. 


Anatomy : Physiology 


HALNAN, E. T., and HAMMOND, J. A Course of Practical Physiology: 
for Agricultural Students. Second edition. Demy 8vo. Pp. 124. (Cam- 
bridge: At the University Press, 1950.) 9s. 6d. net. 

MOMMAERTS, W.F.H.M. Muscular Contraction: a Topic in Molecular 
Physiology. (Monographs in the Physiological Sciences.) Med. 8vo. Pp. 
ego (New York and London: Interscience Publishers, inc., 1950.) 


PROSSER, C. Ladd (editor). Comparative Animal Physiology. By David 
W. Bishop, Frank A. Brown, jr., Theodore L. Jahn, C. Ladd Prosser and 
Verner j. Wulff. Med. 8vo. Pp. ix+ 888. (Philadelph’a and London: W. B. 


Saunders Co., 1950.) 63s.* 
. Le systéme uin rhesus. (Cahiers de la Collection 


sang 
Sciences d'aujourd’hui.) Cr. Bvo. Pp. v+244. (Paris: Albin Michel, 1950.) 
rancs. 


Anthropology : Archnology 


COHEN, Marcel. 


éme 
Institut 


édition revue Cr. Pp. 144. “(Paris : 
d'Ethnologie, | 

KINGDON-WARD, F. one in Civilization. Ex. Cr. 8vo. Pp. 240. 
(London : Jonathan Cape, L 1950.) 12s. 6d. net.* 

MaciVER, R. M., and PAGE. Chai H. Society: an Introductory 


—~ 8vo. Pp. xix+698. (London : Macmillan and Co., Ltd., 
1950.) 

VAILLANT, George C. The Aztecs of Mexico. (Pelican Book, No. ‘aon 
gh Bvo. Pp. 332. (Harmondsworth : Penguin Books, Ltd., 1950. 

. 6d. net 

WCOLLEY, Sir Leonard. Ur of the Chaldees: a Record of Seven 
Years of Excavation. Second edition. Cr. 8vo. Pp. 208. (London : Ernest 
Benn, Led., 1950.) 10s. 6d. net. 

Pa, Frederick E. ‘Dating the Past: an introduction to Geo- 

ronology. Second edition, Demy 8vo. 

Gana plates. (London : Methuen and Co., Ltd., 1950.) 30s. 


Philosophy : Psychology 

ADINARAYAN, S. P. The Human Mind. Cr. 8vo. Pp. 195. (London : 
Hutchinson's University Library, 1950.) 7s. 6d. net. 

CATTELL, Raymond B. An introduction to Personality. (Hutchinson ' s 
University Library, No. 47.) Cr. —. Pp. 235. (London: Hutchinson's 
University Library, 1950.) 7s. 6d. 

CORNFORTH, Maurice. In Philosophy against Positivism 

Pp. xv+260. (London: Lawrence and 
, 1950.) 12s. 6d. net.* 
FISCHER, Siegfried. Principles of General Psychopathology : an inter- 


pretation of the Theoretical Foundations of pathological Concepts. 
Demy 8vo. Pp. xxiii+327. (New York: Philosophical Library, inc., 
1950.) 4.75 dollars.* 

IASPERS, Karl. Translated by 


The Perennial a of Philosophy. 
Dem " (London: Routledge and Kegan 
Paul, Led., 1950.) 


JERSILD, A. T. Child Psychology. Third on, second impression. 
Demy 8vo. Pp. 623. (London: Staples Press, Ltd., 1950.) 30s. net. 

PEAR, T. H. Psychological Factors of Peace and War. Demy 8vo. Pp. 
240. (London : Hutchinson and Co., Ltd., 1950.) !€s, net. 

STEVENS, William Oliver. The Mystery of Drears. Demy 8vo. Pp. 
vi+280. (London : George Allen and Unwin, Ltd., 1950.) 16s. net.* 

TROW, William Clark. Educational Psychology. Demy 8vo. Pp. 76!. 
(London : George Allen and Unwin, Ltd., 1950.) 35s. net 

VALENTINE, C. W. Psychology and its Bearing on Sieuatten. Cr. 8vo. 
Pp. 674. (London : Methuen and Co., Led., 1950.) 18s. net. 

WHITEHEAD, Alfred North. Process and Reality : an Essay in Cos- 
mology. (Gifford Lectures delivered in the University of Edinburgh curing 
the Session 1927-28.) Reprint. Demy 8vo. Pp. 546. (London: Vision 
Press, Ltd., 1950.) 40s. net. 

ZANGWILL, O. L. An introduction to Modern ?sychology. (Home Study 
mgr Feap. Bvo. Pp. 240. (London: Methuen and Co., Ltd., 1950.) 

net. 


Ralph Mannheim. 


Bacteriology : Hygiene 


BERNARD, Claude. An introduction to the re of Experimental 
Medicine. Translated by Henry Copley Greene. Med. Svo. Pp. xxiii +226. 
(New York : Henry Schuman, inc., 1949.) 3 Prteat 

KIDD, John G. (edited 2” The Pathogenesis and Pathology of Viral 
Diseases. Pee of the Seczion on Microbiology of the New York 
Acad: No. 3.) Med. vo. Pp. x+325. (New York : 
Columbia University Press; London: Oxford University Press, 1950.) 

6d. net.* 


LOW-BEER, Bertram V. A. The Clinical Use of Radioactive Isotopes. 
Med. 8vo. Pp. xv+414. (Springfieid, ill. : Charles C. Thomas ; Oxford : 
Blackwell Scientific Publications, Led., 1950.) 70s. net.* 


Miscellany 


DEVONS, E. Planning in Practice : Essays in Aircraft Planning in War- 
ae) — 8vo. Pp. viii+232. (Cambridge : At the University Press, 
.) 15s. net. 

HERTZ, David Bendel. The Theory and Practice of Industrial Research. 
(McGraw-Hill Engineering Management Series.) Med. 8vo. Pp. 385. 
(London : McGraw-Hill Publishing Co., Ltd., 1950.) 47s. 

NOBEL FOUNDATION (edited by 'the). Nobel: the Man on his 
ft. By H. Shick, R. Sohiman, A. Osterling, G. Liljestrand, A. W 

M. Siegbahn, A. Schou and N. K. Stahie. Roy. 8vo. Pp. 620. (Stockholm: 
Sohimans Fértag, 1950.) 30 kr. 

SCIENCE MASTERS’ ASSOCIATION. Report on the Toatiing of 
General Science, Prepared by the General Science Sub-Committee of the 
Science Masters’ Association. Demy 8vo. Pp. vii+1!28. (London: john 
Murray, 1950.) 6s.* 
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EXTRAORDINARILY 
ACCURATE .. . 


* LIQUID LEVEL CON- 
TROL. 


* POWDER & GRANU- 
LATE LEVEL CONTROL. 


DIFFERENTIAL PRES- 
SURE CONTROL. 


INTERFACE DETEC- 
TION. 


FROTH DETECTION. 


TEKTOR and typical electrode (for liquid level control). 
No floats or other ~ &--t- parts. Physical 
contact with substance 


TEKTOR 


Write at once for literoture to FIELDEN (ELECTRONICS), LTD., 
PASTON ROAD, WYTHENSHAWE, MANCHESTER, and at 
21, BUCKINGHAM STREET, STRAND, LONDON, W.C.2. 


Fielden. 


INSTRUMENTATION 
There is a FIELDEN INSTRUMENT for most physical measurements 


i 
5 ¢ z 


FLOWS FROM 
ce/min liquid 
2 cc/min gas, to 
LARGE INDUSTRIAL 
FLOWS 


OPEN REGULAR 
SCALE 


(10 : I Ratio) 
LOW CONSTANT 
PRESSURE LOSS 

Special types available 
for high pressures, high 
temperatures, opaque 
ing and indicating. 
Write or phone Croydon 7262/3 


ROTAMETER MFG. CO.LTD. PURLEY WAY - 


LEEDS 
WEISSENBERG X-RAY GONIOMETER 


DESIGNED BY PROFESSOR E. G. COX, LEEDS UNIVERSITY 


The success of this instrument has led 
to increasing demand. Production has 
been stepped up to meet the demand 
and delivery is now reduced to 46 
months. 


CANONBURY, LONDON, N.! 
TELEPHONE: CANONBURY 4244/5/6 
TELEGRAMS: WILMAKET, NORDO, LONDON 


LABORATORY THERMAL EQUIPMENT L*° 


GREENFIELD Near OLDHAM 
Phone : Saddleworth $52. 


Offer early delivery of Anhydric Incubator 


Accurate temperature control up to 80°C. 
Low internal temperature gradient. 
Non-ferrous construction. 


Interior sizes 18 in. x 18 in. x 15 in., 12in. x 12in. x 12in. 
and 24 in. x 20 in. x 20 in. 


Standard Ovens, Incubators and Baths supplied on one 
month’s approval Please send for our Catalogue. 
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RECENT SCIENTIFIC and TECHNICAL BOOKS 


Volumes marked with an asterisk (*) have been received at ‘Nature’ Office 


Mathematics : Mechanics : Physics 


AVERY, J. H., and INGRAM, A. W. K. Laboratory Physics. Demy Bvo. 
Pp. xi+4 (London: William Heinemann, Led., 1950.) !6s.* 

CARATHEODORY, Constantin. Funktionentheorie. (Lehrbicher und 
Monographien aus dem Gebiete der exakten Wissenschaften, Mathe- 
matische Reihe, Bande 8 und 9.) Sup. Roy. 8vo. Band |. Pp. 288. 36 Swiss 
wae Band 2. Pp. 194. 24.50 Swiss francs. (Basel : Verlag Birkhauser, 
1950, 

CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE. Colloques 
internationaux, 19: Adsorption et cinétique hétérogéne, Lyon, 12-17 
Septembre 1949. Demy 4to. Pp. iv+282. (Paris: Centre National de 
Scientifique; London: H. K. Lewis and Ce., Ltd., 1950.) 2400 

rancs s.* 

CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE. Colloques 
internationaux, 23: Les propriétés optiques des lames minces solides, 
Marseille, 19-23 Avril 1949. Demy 4to. Pp. iv+i76. (Paris: Centre 
National de la Recherche Sclenstiieus: London: H. K. Lewis and Co., itd., 
1950.) 2200 francs; 49s.* 

DeLURY, Daniel B. Values and integrals of the Orthogonal Polynomials 
up ton=26. (Published for Ontario Research Foundation.) Sup. Roy. 8vo. 
Pp. v+33. (Toronto: yey 2 of Toronto Press; London: Oxford 
University Press, 1950.) 9s. 6d. net.* 

FORTET, Robert. Calcui des probab'lités. (Monographies du Centre 
d'Etudes Mathématiques en vue des applications, A: Applications des 
théories mathématiques, |.) Roy. 8vo. Pi. 330. (Paris: Centre National 
de la Recherche Scientifique; London: H. «. Lewis and Co., Led., 1950.) 
1200 francs; 27s.* 

GLASSTONE, Samuel. Sourcebook on Atomic Energy. Med. 8vo. 
Pp. v+546. (London: Macmillan and Co., Led., 1950.) 24s. net.* 

GUINIER, Georges. Eléments de physique moderne théorique. (Biblio- 
théque de la science moderne.) Tome 2: Structure de i'atoime et du noyau. 
Roy. 8vo. Pp. iii+ 161-309. (Paris: Libr. Bordas, 1950.)* 

HERZBERG, Gerhard. Molecular Spectra and Molecular Structure. |: 
Spectra of Diatomic les. Second edition. Med. Bvo. Pp. xv+658. 
(New York: D. Van Nostrand Co., inc.; London: Macmillan and Co., Ltd., 
1950.) 73s. 6d.* 

JACKSON, L. C. Low Temperature Physics. (Mechuen's Monographs 
on Physical Subjects.) Third edition. Fcap. 8vo. Pp. 130. ‘London: Methuen 
and Co., Lted.; New York: John Wiley and Sons, inc., 195i.) 6s. net. 

JONES, Burton W. The Arithmetic Theory of Quadrati c Forms. (Carus 
Mathematical raphs, No. 10.) Cr.8vo. p.x+2!2. (New York: 
John Wiley and Sons, inc.; London: Chapman anc Hall, icd., 1950.) 24s. 
net. 

KOLIN, Alexander. Physics: its Laws, idecs and Methods. Med. 8vo. 
Pp. 890. (London: McGraw-Hill paces Co.. Led., 1951.) 55s. 6d. 

KUETHE, A. M., and SCHETZER, J. D. foundations of Aerodynamics. 
Med. Bvo. Pp. ix+374. (New = John Wiley and Sons, inc.; London: 
Chapman and Hall, Led., 1950.) 46s. net.* 

NEYMAN, Jj. First Course in Probability and Sextistics. Med. Bvo. Pp. 
ix+350. (New vom Henry Holt and Co.; London: Constable and Co., 


Led., 1950.) 
PALMER, Claude | and Biss, Samuel Fletcher. Practical Mathe- 
matics. Part 3: G y. wit Fifth edition. Demy 8vo. 


Pp. 200. (London: McGraw-Hill publating Co-, Led., 1951.) 19s. 

POLLARD, Harry. The Theory of Algebraic Numbers. (Carus Mathe- 
matical Monographs, No. 9.) Cr. 8vo. Pp. xii+143. (New York: john 
Wiley and Sons, inc.; London: Chapman and Hall, Led., 1950.) 24s. net.* 

RICHTMYER, F. K., and KENNARD, E. H. Introduction to Modern 
Physics. Fourth edition. Med. 8vo. Pp. 759. (London: McGraw-Hill 
Publishing Co., Ltd., 1951.) 42s. 6d. 

ROSENFELD, L. Theory of Electrons. (Selected Topics in Modern 
Physics, |.) Med. 8vo. Pp. xv+120. (Amsterdam: North-Holland 
Publishing Co., 195!.) 50 f.; 1Ss.* 

SAMUEL, Viscount. Essays in Physics. Cr. 8vo. Pp. vi+154. (Oxford: 
Basil Blackwell, 1951.) 7s. 6d. net.* 

SCHATTEN, Robert. A Theory of we ow (Annals of Mathematics 
Studies, No. 26.) Sup. Roy. 8vo. Pp. vii+153. (Princeton, N.j.: Princeton 
University Press; London: Oxford University Press, 1950.) i6s. net.* 

SLATER, John C. Microwave Electronics. (Bell Telephone Laboratories 
Series.) Med. Bvo. Pp. xiv+406. (New York: D. Van Nostrand Co., Inc.; 
London: and Cu., Ltd., 1950.) 6 dollars; 45s. net.* 

STARLING, S. G., and WOODALL, A. J. Physics. Demy 8vo. Pp. xvi+ 
1301. (London, New York and Toronto: Longmans, Green and Co., Ltd., 

950.) 42s. net.* 

STEINHAUS, H. Mathematical Snapshots. Demy 8vo. +> vi +266. 
(New York and London: Oxford University Press, 1950.) 27s. 6d. nec.* 

NN, F. Metal Spectroscopy. Med. Bvo. Pp. ix+ 569. y 
Charles Griffin and Co., 1m 1951.) SOs. net.* 

VIGOUREUX, P., and BOOTH. Cc. F Quartz Vibrators: and their 
Applications. (Published for the Department of Scientific and industrial 
Research.) Roy. Svo. Pp. xii +371 +64 plates. (London: H.M. Stationery 


Office, 1950. 

WRIGHT, W. b. Photometry and the Us Cr. 8vo. Pp. ix+127. 
(London: Hatton Press, Led., 1949.) 7s. 6d. 

ZYGMUND, A., TRANSUE, w., MORSE. ‘M., CALDERON, A. P., and 
BOCHNER, S. Contributions to Fourier Analysis. (Annals of Mathematics 
Studies, No. 25.) Sup. Roy. 8vo. Pp. v+188. (Princeton, N.J.: Princeton 
University Press; London: Oxford University Press, 1950.) 20s. net.* 


Engineering 


Glover C. Principles of Electrical 


. Third edition. 


(London: McGraw-Hill Publishing ., Led., 1950.) 


CAMM, F. Jj. Practical Wireless Encyclopaedia: Definitions, Terms, 
Units, Principias, Construction. Twelfth edition. Demy 8vo. Pp. 360. 
(London: George Newnes, Led., 1951.) 2/s. net. 

CHALMERS, Bruce. The Structure and Mechanical Properties of Metais. 
(Monographs on Metallic Materials, published under the authority of the 
Royal Aeronautical Society, Vol. 2.) Demy 8vo. Pp. ix+132. (London: 
Chapman and Hall, itd., 195i.) 18s. net.* 

COCKING, W. T. Television Receiving Equipment. (Published for 
Wireless World.) Third edition. Demy 8vo. Pp. 375. (London: Iliffe and 
Sons, Ltd., 1950.) 18s. net.* 

GRASSIE, James C. Elementary Theory of Structures. Demy 8vo. 


rf (London, New York and Toronto: Longmans, Green and Co., Ltd., 


) 25s. net. 
GRIFFITHS, R. Thermostats and Temperature Measuring Instruments. 
Med. 8vo. Pp. viiit+217. (London: Charles Griffin and Co., Ltd., 1950.) 


. net. 
HUME, K. J. Engineering Metrology. Demy 8vo. Pp. gary plates. 
jonald and Co. (Publishers), Led., 1950.) 18s. n 

LIWSCHITZ-GARIK, Michael, assisted by GENTILINI, “Winding 
Alternating-Current Machines: a Book for Winders, Repairmen and 
Designers of Electric Machines. Med. 8vo. Pp. xvi+766. (New York: 
D. Van Nostrand Co., Inc.; London: Macmillan and Co., Ltd., 1951.) 63s. 
net. 
MESSERSMITH, Charles W., and WARNER, Cecil F. Mechanical Engineer- 
ing Laboratory. Demy 4to. Pp. vii+1!60. (New York: John Wiley and 
Sons, Inc.; Lente; Chapman and Hall, Led., 1950.) 28s. net.* 

PEARCE, W . E. School Experiments with Alternating ( Current. Cr. 8vo. 
Pp. xii+ 153. (London: G. Bell and Sons, Ltd., 1951.) 8s 

PORTER, D. A. Introduction to Servomechanisms. Methuen’ 's Mono- 
graphs on Physical Subjects.) Feap. 8vo. Pp. vii+154. (London: Methuen 
and Co., Ltd. ; New York: John Wiley and Sons, Inc., 1950.) 7s. 6d. net.* 

REED, Brian. Modern Railway Motive Power. (Technical Trends sore ) 
Cr. Bvo. Pp. vi+170+-11 plates. (London: Temple Press, Ltd., 1950.) 


8s. 6d. net. 
ROBERSON, E. C.. The ‘ndustrial Gas Turbine. (Technical Trends 
Series.) Cr. Bvo. Pp. v4 +15 plates. (London: Temple Press, Ltd., 
1951.) Bs. 6d. net.* 

SUTHERLAND, Hale, and BOWMAN, Harry Lake. Structural Theory. 
fou edition. Med. 8vo. Pp. 394. (New = John Wiley and Sons, Inc ; 
London: Chapman and Hall, “ed. 1950. ) 40s - net. 

TERMAN, Frederick Radio Handbook. Med. 8vo. 
Pp. 1019. (London: McGraw-Hill Pusttchine Gon Led., 1951.) 50s. 

URQUHART, Leonard Church (edited by). Civil poet | Hand- 
book. Third edition, revised. Med. 8vo. Pp. 1002. (London cGraw~ 
Co., Led., 1950.) 72s. 6d. 

WTER, }., and CLARK, J. G. Elementary Theory and Design of 
Members. Med. 8vo. Pp. 215. (New John Wiley and Sons, 
inc.; London: Chapman and Hall, Ltd., 1950.) 32s. net. 

WORLD POWER CONFERENCE. ‘Statistical Year-Book of the World 
Power Conference. No. 5: Annual Statistics for 1946-1948 and some Addi- 
tional and Revised Data on Resources. Edited, with Introductery and 
Explanatory Texts, by Frederick Brown. Demy 4to. Pp. 128. (London: 
World Power Conference, 1950.) 30s. net.* 

WRIGHT, D. A. Semi-Conductors. (Methuen's Monographs on Physical 
Subjects.) Fceap. Svc. Pp. viii+130. (London: Methuen and Co., Led.; New 
York: John Wiley and Sons, inc., 1950.) 7s. 6d. net.* 


Chemistry : Chemical Industry 


ALBERT, Adrien. The Acridines: their Preparation, Physical, Chemical 
and Biological Properties and Uses. Cr. 4to. Pp. xiii+381. (London: 
Edward Arnold and Co., 195!.) 70s. net.* 

BLAKE, G. G. Conductimetric Analysis at Radio-frequency: a New 
} ogee set for Titration (i sy a Chapter on Moisture Meters). Demy 
8vo. Pp. xv+109. (Lon : Chapmar and Hall, Led., 1950.) 15s. net.* 

CENTRE ‘NATIONAL oF LA RECHERCHE SCIENTIFIQUE. Colloques 
Internationaux, 20: La combustion du carbone, Nancy, 27-30 Septembre 
1949. Demy 4to. Pp. iv+1!28. (Paris: Centre National de le Recherche 
Scientifique; London: H. K. Lewis and Co., Ltd., 1950.) 1800 francs; 40s.* 

DAVENPORT, Horace W. The ABC of Acid-Base Chemistry: the 
Elements of Physiological Blood-Gas Chemistry, for Medical Students and 
Physicians. TS'rd edition. Sup. Roy. 8vo. Pp.vii+86. (Chicago: Univer- 
4 of Chicago Press; London: Cambridge University Press, 1950.) 
net. 

DORR, John V. N., and BOSQUI, Francis L. Cyanidation and Concen- 
tration of Gold and Silver Ores. Second edition. — “ae Pp. xv+5!l. 
(London: McGraw-Hill Publishing Co., Led., 1950.) 72s. 

EMMENS, C. W. (edited by). Hormone Assay. Med. ae Pp. xii + 556. 
(New York: Academic Press, inc., 1950.) 10 dotiars.* 

FINDLAY, G. M. Recent Advances in Chemotherapy. Third edition. 
Vol. 2. Ex. Cr. 8vo. Pp. ix +598. (London: J. and A. Charchill, Led., 1951.) 
36s.* 


FOSTER, John F., and LUND, Economics of Fuel 
Gas from Coal: an ‘Analysis of the Factors which 
Control the C cial Feasibility in the Ualeed States of Manufacturin; 
Fuel Gas from Coal. (Battelle Memorial institute, for Bituminous 
Research Inc.) Med. =. Pp. xvi+269. {London: McGraw-Hill Publishing 
Co., Led., 1950.) 42s. 6¢. 

JOSLYN, Maynard A. Methods in Food Analysis Applied to Plant 
Products. Med. 8vo. Pp. ix+525. (New York: Academic Press, Inc., 1950.) 
8.50 dollars.* 

LEICESTER, Henry M. (editor-in-chief). Chymia: Annual Studies in the 
History of Chemistry. (Edgar F. Smith Memorial Collection.) Vol. 3. 
Med. 8vo. Pp. ix+251+15 plates. (Philadelphia: Penrsyl- 
vania Press; London: Oxford University Press, 1950.) 36s 
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CONRAD, V., and POLLAK, L. W. Methods in Climatology. Second 


LOCKEMANN, Georg. Geschichte der Chemie in kurzgefasster Dars- 
tellung. Band |: Vom Altertum bis zur Entdeckung des Saverstoffs. 
(Sammlung Géschen, Band 264.) Pott Bvo. Pp. 142+4 plates. (Berlin: 
Walter de Gruyter und Co., 1950.) 2.40 D. marks.* 

LYONS, C. G., and APPLEYARD, F. N. Theoretical Pharmaceutical 
Chemistry. Second edition. Cr. 8vo. Pp. viii+602. (London: Sir Isaac 
Pitman and Sons, Ltd., 1951.) 30s. net. 

McBAIN, James W. Colloid Science. Med. 8vo. Pp. xiv+450. (Boston, 
Mass.: D. C. Heath and Co.; London: George G. Harrap and Co., Ltd., 
1950.) 30s. net.* 

MACKENZIE, Cosmo G. (edited by). 
tions of the Fourth Conference, December 8-9, 1949, New York. Med. 8vo. 
Pp. 181. (New York: Josiah Macy jr. Foundation, 1950.) 3.25 dollars.* 

MARK, H., avec la collaboration de ALFREY, T., et MESROBIAN, R. B. 
Ecat actuel de la chimie et de la physique ~ ——~% wn Science « 


MEYER, Kure H., und MARK, H. _Makromoleculare Chemie: ein Lehr- 
und Handbuch far Ch und B Zweite A véllig neu 
bearbeitet von Kurt H. Meyer unter Mitwirkung von A. A. van der 
Wyk. Med. 8vo. Pp. xxiv+1023. (Leipzig: Akademische Verlagsgesell- 
schaft Geest und Portig K.G., 1950.) 66 D. marks.* 


PERRY, John H. (edited by). Chemical Engineers’ Handbook. Third 
a R-. > Pp. 1942. (London: McGraw-Hill Publishing Co., Ltd., 
s. 


PIERCE, David. Chemica! Engineering for Production Supervision. 
(McGraw-Hill Chemical Engineering Series.) Second edition, revised. 
ag 8vo. Pp. 290. (London: McGraw-Hill Publishing Co., Led., 1950.) 


PIETERS, H. A. J., with the collaboration of CREYGHTON, j. W. Safety 
in the Chemical Laboratory. Demy 8vo. Pp. xii+258. (London: Butter- 
worths Scientific Publications, Led., 195!.) 15s.* 

a Clement J. (edited by). Analytical Chemistry of the Manhattan 
ed. Pp Pp. 748. (London: McGraw-Hill Publishing Co., Ltd., 

s. 


ROLLEFSON, G. K. (editor); POWELL, R. A (associate editor). Annual 
Review of Physical Chemistry. Vol. |. Med. 8vo. Pp. viii+382. (Stanford, 
if.: Annual Reviews, inc., 1950.) 6 dollars. . 

SCHWARZENBACH, Gerold. _ Allgemeine und anorganische Chemie: 
ein einfaches Lehrbuch auf her Gr Vierte, neubearbeitete 
Aufiage. Sup. Roy. 8vo. Pp. (Stuttgart: Georg Thieme, 1950.) 
21.60 D. marks.* 

SUMNER, James B., and by). The Enzymes: 
Chemistry and Mechanism of Action. , Part |. Med. . Pp. xvii+724. 
(New York: Academic Press, inc., 1950.) ) 50 

VICKERSTAFF, Thomas. The Physical Chemistry of Dyeing. (Published 
for imperial Chemical industries, Ltd.) Roy. 8vo. Pp. viii+ 16. (London 
and Edinburgh: Oliver and Boyd, Ltd., 1950.) 42s. ne 

WELLS, A. F. Structural inorganic Chemistry. Roy. 8vo. 
Pp. xix+727. (Oxford: Clarendon Press; London: Oxford University 
Press, 1950.) 35s. net.* 

WESTWOOD, W., and MAYER, A. Chemical Analysis of Cast iron and 
Foundry Materials. (Manuals on Foundry Technology.) Med. 8vo. Pp. 566. 
(London: George Alien and Unwin, Led., 1951.) 42s. net.* 

WETMORE, F. E. W., and LeROY, D. }. Principles yaa Equilibria. 
(international Chemical Series.) = Pp. x +200. (London: McGraw- 
Hill Publishing Co., Led., 1951.) 30s. 

WILLIAMS, Roger J. EAKIN, Robert E., BEERSTECHER, jr., Ernest, and 
SHIVE, William. The Biochemistry of B Vitamins. Med. 8vo. Fp. x+741. 
(New York: Reinhold Publishing Corporation; London: Chapman and 
Hall, Led., 1950.) 80s. net. 


Technology 


1851-1951. ritten by Specialist Authors. Demy 8vo. Pp. 346+ 20 plates. 
(London: $a ific and Techni Publi 1951.) 15s. 
net.* 


HALL, W. J., and HOOPER, C. LY (edited by). Review of Textile 
Progress. Vol. |, 1949. Ex. Cr. 8vo. Pp. 403. (Manchester: Textile Institute; 
Bradford: Society of Dyers and + 1950.) 20s.* 

SEABRIGHT, Lawrence H. The Seiection and Hardening of Tool Steels. 
png 8vo. Pp. 263. (London: McGraw-Hill Publishing Co., Led., 1950.) 
raphy, 1940-1950. 


SPENCER, D. A. (editor-in-chief). n Photog 
(Vol. | of an International Record.) Smal Cr. 40. Pp. 464. (London and 
New York: Focal Press, Led., 1951.) 42s. net.* 

STEPHENSON, J. Newell (edited by). Pulp and Paper Manufacture. 
Vol. |: Preparation and Treatment of Wood Pulp. Med. 8vo. Pp. 1043. 
icGraw-Hill Publishing Co., Led., | ) 85s. 


(London: 
. Astronomy 
CENTRE DE LA RECHERCHE SCIENTIF: 


Inter 
27 Mars—1i Avril 950° Roy. 
la Recherche Scientifique; L: . Lewis and Co., Led., 1950.) 
900 francs; 20s.* 
HAWKS, Ellison. The Starry Heavens. (Shown Series.) Feap. 8vo. Pp. 
156. (London and Edinburgh: Thomas Nelson and Sons, Led., 195!.) 6s. net. 
STRUVE, Otto. Scellar Evolution: an Exploration from the Observatory. 
Med. 8vo. Pp. xiv-+266+ 17 plates. Princeton University 
Press; London: Oxford University Press, | 


Meteorology : Geophysics 
AIR MINISTRY: Meteorological Office. British Rainfall 1948: the Eighty- 
eighth Annual Volume of the British Rainfall Organization; Report on the 
Distribution of Rain in Space and 4 = Great Britain and Northern 
Ireland during the Year 1948 as ded by about 5,000 Observers. 
= .O. 536.) Feap. 4to. Pp. v+218. (London: H.M. Stationery Office, 1950.) 
s. net.* 


Biological Antioxidants: Transac- 


edition, revised and enlarged; including Some Methods in General Geo- 
hysics. Med. 8vo. Pp. xxvii+459. (Cambridge, Mass.: Harvard University 
ress; London: Oxford University Press, 1950.) 48s. net.* 

FABRY, Charles. L’Ozone atmosphérique. Med. 8vo. Pp. 278. (Paris: 
— National de la Recherche Scientifique; London: H. K. Lewis and 
Co., Led., 1950.) 1200 francs; 27s.* 


Geology : Mineralogy 


CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE. Collogues 
internationaux, 2! : Paléontologie, Paris, Avril, 1947. imp. |6mo. Pp. v + 256. 
(Paris: Centre National de la Recherche Scientifique; London: H. K. Lewis 
and Co., Led., 1950.) 390 francs; 9s.* 

ORVALEA, Pierre. Subterranean Climbers. Translated from the French 
by Hatt. Domy 8vo. Pp. 224. (London: Faber and Faber, Ltd., 195!.) 


HIGHAM, S. An introduction to Metalliferous Mining. Demy 8vo. 
Pp. viii +337. Gentes: Charles Griffin and Co., Led., 1950.) 30s. net. 

HIMUS, G. W., and SWEETING, G. S. The Elements of field Geology. 
Bvo. Pp. (London: University Tutorial Press, Ltd., 195).) 


KUENEN, Ph.H. Marine Geology. Med. 8vo. ms viii+ 568. (New York: 
John Wiley and Sons, Inc.; London: Chapman and Hall, Ltd., 1951.) 60s. net. 


Geography : Travel 

ALEXANDER, Sir Henry. The Cai . Third edition. Demy 3vo. 
Pp. 298. (Edinburgh: Scottish Mountaineering Club, 195!.) !8s. net. 

BARNES, W. J. Portugal: Gateway to Greatness. Demy 8vo. Pp. 188 2 
plates. (London: Edward Stanford, Ltd., 1950.) 15s. net. 

BEEBE, William. High Jungle. Demy 8vo. Pp. 378. (London: John Lane, 
The Bodley Head, Led., 1951.) 18s. net. 

yy H R. ‘Pratt. Kent, Our Glorious Heritage. Demy 4ro. 
Pp. 150. idst : Kent Mi wer, 1951.) 20s. net. 

BROWNE, Edward Granville. A Year Amongst the Persians: impressions 
as to the Life, Character and Thought of the People of Persia received 
during Twelve Months’ Residence in that Country in the Years 1887-/888. 
— — Med. 8vo. Pp. 650. (London: Adam and Charles Black, Ltd, 

1.) . net. 

BUSH, arthur. Portrait of London. Cr. 8vo. Pp. 232. (London: Frederick 
Muller, Led., 1951.) 10s. 6d. net. 

CALDER, Ritchie. Men Against the Desert. Demy 8vo. Pp. {06+27 

es. (London: George Allen and Unwin, Ltd., 1951.) 12s. 6d. net. 

CLUNESS, Andrew T. The Shetland isles. (County es ‘Sates ) 
Demy 8vo. Pp. 308. (London: Robert Hale, Led., 1950.) 15s. net. 

orm. A. W., and HUNT, D. M. Exercises i a Modern } 
Book 9: Asia. Second edition. Demy 4to. Pp. % (London: University 
Tutorial Press, Led., 1951.) 2s. 6d. 

EAST, W. O.H. K. (edited by). The Me Map of 
Asia: Political Geog y B8vo. Pp. x+414. (London 
and Co., Ltd.; New York: E. and Co., inc., 1950.) 25s. 

| fe WARDS. Tudor. Warwickshire. (Vision of England Series.) Med ove. 
Pp. 128. (London: Paul Elek (Publishers), Led., 1951.) ‘5. net. 

FAIRGRIEVE, de and YOUNG, E. Real Geo graphy. Book 5: Europe. 
Med. 8vo. Pp. 125. (London: George Phil sad ten, Led., 1951.) Ss. net. 

GIBBON, Monk. Swiss Enchantment. my 8vo. Pp. I7!. (London: 
Evans Brothers, Led., 1951.) 10s. 6d. net. 

HEYWOOD, Terence. to Ove. x+332+ 
63 plates. (London: Constable and Co., Ltd., 1950.) 25s. 

MILLER, Charles. Cannibal Caravan. Demy Bvo. Pp. nn3. (London : 
Museum Press, Led., 1951.) 15s. net. 

OGRIZEK, Doré  (odiced by). Belgium and Luxembourg. (The World in 
8vo. Pp. 313. (London: McGraw-Hill Publishing Co., 
Led., 1951.) 

STAMP, L. Dudley, and WOOLDRIDGE, S. W. (edited by). London 
Rodwell jones Memorial Volume. (Published for the 
London School of Economics and Political Science.) Med. Bvo. Pp. xiv+35'. 
York and Toronto: Longmans, Green and Co., Ltd., 195!.) 


net. 
STEMBRIDGE, Jasper H. The Oxford Sketch-Map Atlas of World 
Geography. New edition. Demy 4to. Pp. 80. (Oxford: Clarendon Press; 
London: Oxford University Press, 1951.) 3s. 6d. 

STYLES, The Mountaineer’s Week-End Book. (Week-End 
Series.) 8vo. Pp. 408. (London: Seeley, Service and Co., Ltd., 195!.) 


2s. 6d. ase? 
TAYLOR, Griffith foes Oe. Geography in the Twentieth Century: 
a Study of Growth, Fields, T Se Demy 8vo. Pp. 
x+630 (New Philosophical ‘Library, Inc.; London: Methuen and 

YEE, Chiang. Ta Silene Traveller in New York. Demy 8vo. Pp. 28!. 
(London: Methuen and Co., Led., 1951. 4 net. 

General Biology : Natural History 
Botany : Zoology 


ALBANESE, Anthony A. (edited by). Protein and Amino Acid uire 
+ ied. (New York: Academic 


McGraw-Hill Publishing Co., Led., 1980.) Sis. 

BULLER, the late A. H. Reginald. Researches on bay = Vol. 7: The 
Sexual Process in the Uredinales. (Published for the Royal Society of 
Canada.) Med. 8vo. Pp. xx +458. (Toronto: University of Toronto Press; 
London: Oxford University Press, 1950.) 100s. net.* 

oe V. J. Seaweeds and their Uses. Demy 8vo. PP xiv +287 +20 

(London: Methuen and Co., Led., 1950.) 25s. net. 


CLIFTON, Charles E. (editor), RAFFEL, Sidney ‘all editor), and 
BARKER, H. Albert (associate 
Vol. 4. 

6 dollars.* 


editor). Annual Review of Mic 
Med. 8vo. Pp. x+383. (Stanford, Calif.: Annual Reviews, inc., 19 ) 
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COWAN, John Macqueen. The Rhododendron Leaf: a Study of the 
Epidermal Appendages. Roy. ot M.. xi+ 120+ 18 plates. (Edinburgh and 
London: Oliver and Boyd, Ltd., .) 2Is. net 

CRAIGIE, E. Horne. A 1. Guide to >the Anatomy cf the Rabbit. 
Med. 8vo. Pp. viilit+ 114. (Toronto: University of Toronto Press; London: 
University Press, 195!.) 2is. net.* 

MEREC, M. (edited by). Biology of Bvo. Pp. x+ 
“jae York : in Wiley and Sons, inc. ; Chapman and 
1950.) net.* 

DUTTA, Reginald. The Right Way to Keep Pet Fish. (Right Way Books.) 
Cr. 8vo. Pp. 156. (Kingswood: Andrew George Elliot, 1951.) 6s. net.* 

EWAN, Rocky Mountain Naturalists. Med. 8vo. Pp. xv + 358+ 9 
places. (Denver, Colo.: University of Denver Press, 1950.) 5 dollars.* 

FERRIS, G. F. “Atlas of the Scale insects of North America. Series 5: The 
Pseudococcidae, Part |. Cr. 4to. Pp. 278. (Stanford University, Calif.: 
Stanford University Press; London: lord University Press, 1950.) 60s. 
net. 

FOERSTER, Heinz von (edited by). Cybernetics: Circular, Causal and 
Feedback Mechanisms in Biological pcos Social Systems; Transactions of the 
Sixth Conference, —— 24-25, New York. Med. 8vo. Pp. 209. 
(New York: Josiah Macy Jr. Soutien, 1950.) 3.50 dollars.* 

GLAUERT, L. A Handbook of the Snakes of Western Australia. Demy 
ooo Pp. 50. (Perth: Western Australian Naturalists’ Club, The Museum, 

GOODEY, T. Soil and Freshwater Nematodes: a Monograph. Demy 8vo. 
=. xxvi+390. (London: Methuen and Co., Ltd.; New York: John Wiley 

d Sons, Inc., 45s. net.* 

 CRONEBERG, und ULRICH, W. (herausgegeben von). Moderne 
Biologie. Pestochriht —_ 60 Geburtstag von Hans Nachtsheim. Sup. Roy. 
8vo. Pp. 288+5 . (Berlin: F. W. Peters, 1950.) 39 D. marks.* 

GUGGENHEIM, _. Die biogenen Amine und ihre Bedeutung fiir die 
Physiologie und Pat ie des pflanzlichen und cierischen Stoffwechsels. 
Vierte umgearbeitete Auflage. Med. vo. Pp. xvi+6!0. (Basel und New 
York: S. Karger, 1951.) 75 francs. 

GUNDERSEN, Alfred Families of Dicotyled With | 
Chapters by Chester A. Arnold, Oswald Tippo, Theodor Just, nee F. 
Copeland, }. Herbert Taylor and W. H. Camp. (Plant Science Books, Vol 
25.) Med. 8vo. Pp. xvili+238. (Waltham, Mass.: Chronice Botanica Co.: 
London: Wm. Dawson and Sons, Ltd.. 1950.) 4.50 dollars.* 

HEIL, Hans. des Pflanzenreiches. (Sammlung 


Géschen, Band 1137.) Zweite Auflage. Pott 8vo. Pp. 138. (Berlin: Walter 
de Gruyter und Co., — ) 2.40 D, marks.* 

HERVEY, he Goldfish of China in the XVIIi ee 5 (Pub- 
lished for the China phe ey, Med. Bvo. Pp. 66. (London: Luzac and Co., 

H lise. intersuchungen an den Fohrenbestanden 
w Roy. Pp. 185. Hans Huber, 1950.) 

rancs 


HUDSON, W. H. Nature in Downland. Uniform edition. Cr. 8vo. 
Pp. xx +287. (London: |. M. Dent and Sons, Led., 1951.) 7s. 6d. net.* 

HUDSON, W. H. A Hind in Richmond Park. Uniform edition. Cr. 8vo. 
Pp. xv+300. (London: J. M. Dent and Sons, Ltd., '95!.) 7s. 6d. net.* 

HUDSON, W. H. The Purple Land: being the Narrative of one Richard 
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Med. 8vo. Pp. 341. (Philadelphia and London : W. B. Saunders Co., |951.) 


30s. net. 

SHOCK, Nathan W. A Classified Bibliography «f Gerontology and 
Geriatrics. Prepared for Stanford University und+s a grant from the 
Forest Park Foundation, Peoria, \llinois. ra 8vo. Pp. xxvii+599. (Stan- 


ford, Calif.: Stanford University Press : Oxford University 
Press, 1951.) 15 dollars.* 

UCKO, H. Endocrine Diagnosis. Demy 8vo. > xvi+513. (London 
and New York : Staples Press, Ltd., 1951. ” 42s. 


Anthropology : Archzology 


BOWERS, Alfred W. Mandan Social and Ceremonial Organization. 
(University of Chicago Publications in Anth : Social Anthropo- 
logical — Med. 8vo. Pp. xvi+407. (Chicago : University of Chicago 
Press ; London : A yy University Press, 1950.) 56s. 6d. net.* 

RAWFORD, © . G. S., and ADDISON, Frank. Abu Geili, and Sagadi 
and Dar el Mek. (Wellcome Excavations in the Sudan, Vol. 3.) (Published 
for the Trustees of the late Sir Henry Wellcome.) Roy. 4to. Pp. xiii+ 
182487 plates. (London, New York and Toronto : Oxford University 
Press, 1951.) 50s. net.* 

EGGAN, Fred. Social of the Western Pueblos. (University 
of Chicago Publications in Social Anthropological Series.) 
Demy 8vo. Pp. xvii + 373. (Chicago Universiey of Chicago Press; London: 
Cambridge University Press, 1950.) 4 

MAJUMDAR, R. C. (editor), and PUSALKER, A. D. (assistant editor) 
The Vedic Age. (Ihe — itihasa Samiti’s History and Cult-i:e of the 
indian People, Vol. |.) Med. 8vo. Pp. 566. (London : George Allen and 
Unwin, Led., 1951.) 35s. net.* 


Philosophy : Psychology 
IDERSON, Camilla M. Saints, Sinners and Psychiat Med. 8vo. 
Pp. Ae. (Philadelphia and London : J. B. Lippincott Co., 195!.) 24s. net. 
BARTLETT, Sir Frederic. The Mind at Work and Play. Demy 8vo. Pp. 
142. (Lendon : George Allen and Unwin, Ltd., 1951.) !2s. 6d. net. 
BRIERLEY, Marjorie. Trends in Psycho-Analysis. (international Psycho- 
analytical Library, No. 39.) Med. 8vo. Pp. 320. (London : Hogarth Press, 
Led., 1951.) 2s. net. 
BROOKS Fowler D., and SHAFFER, Laurance F. Child Psychology. 
Demy 8vo. Pp. 600. (London : Methuen and Co., Led., 1951.) 22s. 6d. net. 
LUCE, A. A. (edited by). The Works of George Berkeley, Bishop of 
Cloyne. (Bibliotheca Britannica Philosophica.) Vol. 4: De Motu with an 
English translation, The Analyst, A Defence of Free-thinking in Mathe- 
matics, Reasons for not replying to Mr. Walton's Full Answer, Arithmetica 
and Miscellanea Mathematica, Of Infinites, Letters on Vesuvius, on Petri- 
factions, and on Earthquakes, Description of the Cave of Dunmore. Roy. 
. Pp. viii +264. (London and Edinburgh : Thomas Nelson and 
Led., 1951.) 30s. net.* 


PEEL, E. A. The Peel Group Test of Practical Ability. Cr. 4to. Pp. 8. 
im: and Edinburgh : Thomas Nelson and Sons, Led., 1951.) 6¢., plus 
hase Tax. 


Studies 
in honour of his Sixtieth Birthday. Editorial Board: Very Rev. W. R 
inge, L. P. Jacks, M. Hiriyanna, E. A. Burtt and P. 2 Raju. Demy Pvo. 
Pp. 408. (London : George Allen and Unwin, Ltd., 1951.) 25s. net.* 
SMITH, Norman Kemp. .A Commentary on Kant’ s Critique of Pure 
Reason. Demy 8vo. Pp. 65!. (London : Vision Press, Ltd., 1951.) 60s. net. 
THORNTON, Rev. L. S. Revelation and the Modern World : being 
the First Part of a Treatise on the Form of the Servant. Demy 8vo0. Pp. 
xx +339. (London : Dacre Press, 1950.) . net. 
VIVAS, oy The Moral Life and the Ethical Life. Cr. 8vo. Pp. xx+ 
( University of Chicago Press; London: Cambridge 
University ~~ 1951.) 45s. net. 


in Philosophy presented 
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Liquid detergent for the laboratory 


Effective in hot, cold or hard water. 
Stable in the, presence of 


precipitate soap. 
FOR CLEANING 


GLASS” ~ STONEWARE PORCELAIN - ENAMEL 


PAINTWORK METAL FLOORS AND LINOLEUM 


For further information and literature please | 
apply to your nearest 1.C.1. Sales Office or to: 


ILLUMINATED MAGNIFIERS | | Scientific Circulations Ltd. 


“ ” We have extensive stocks of Tech ! 
Enbeeco Libraries. Ali Scientific and Technical publications purchased. 


111, Eastbourne Mews, London, W.2 
Telephone : AMBassador 5457 


magnifiers com- 
prises illuminated 
and non-illumin- 


| GERMAN 
SCIENTIFIC BOOKS & PERIODICALS 
raced) Obtainable from HI. LANGMAAK 
and balanced shadow- HAMBURG I!, DEICHSTR. 50, GERMANY 
whilst leaving the Catalogues free on request 
viewer's hands free 
for inspection pur- 
poses. Vertical ad- 3 
justment of head ; a 
is pi THE ORIGINAL BRITISH MANUFACTURER 


lens is pivoted op 


baljoine which of MICROSCOPICAL STAINS and REAGENTS 


mits movement in 


designed i will giv GEORGE T. GURR LTD. 


designed it will give 
136, New Kings Road, LONDON. S.W.6 


service. 
PRICE Catalogue Z8 and literature on application 


£7 Ts. Od. Available through your localjinstrument dealer. 
Litereture gladly sent on request’ 


MANUFACTURERS OF SPECTACLES AND OPTICAL rs 


ENBEECO ROGER STREET. GRAYS INN ROAD. WCI 


EE CH * THOMAS KERFOOT & CO. LTD... Vale of Bardsley, Lancashire 


| 
viii Supplement to NATURE of June 30, 1951 & 
: 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 5.W.1 
D.186 
J 
abie all __in- 
| 
} 
Sorbitol - Sorbose - Xylose | 
} 


> 

Three models available:— 
(a) with a small sampling box 
to collect from 1 to 3000 
orgapisms per 3 cubic feet of 
air; (6) with a large sampling 
box to collect down to | organ- 
ism per 100 cubic feet of air 
or (c) an_ interchangeable 
model incorporating both 
sampling boxes. 


Available for early delivery— 
write for leaflet No. 759 


Cc. F. CASELLA & CO. 
LTD. 


REGENT HOUSE 
FITZROY SQUARE 
LONDON, W.! 


Telephone: BUSton 3944 


Member Scientific instrument 
Manufacturers’ Association of Great Britain 


A new MINIATURE 
Voltage Reference Tube 


Designers of compact industrial equipments will welcome this new Mullard Miniature 
Voltage Reference Tube. Built on the small B7G base, it is characterised by high stabi- 
lity and robust construction, It should prove of great value where an extremely accurate 
and reliable performance, coupled» with a maximum saving of space, is required. The 
larger version of this tube known as the 85A1 built 
on a B8G loctal base is also freely available. 
Working in a constant current circuit, these tubes 
provide a voltage source of extremely high constancy, VALVE DATA 
and in the majority of applications may be used to 
replace a standard cell as a built-in source of voltage . es Operating sv 
reference. They may likewise be used as a reference oltage $ 
against which to compare or fix the levél of almost | Max. Starting 
any physical quantity which is convertible into an Voltage 125V 
WDGYUDVOGODG e.m.f. Their use in this manner in position control | Current Range 
systems, temperature control etc., will thus 
be apparent. : Preferred Ope: 
Current 


Mullard oT 


THERMIONIC VALVES 
AND ELECTRON TUBES 


INDUSTRIAL POWER VALVES - THYRATRONS - INDUSTRIAL RECTIFIERS - PHOTOCELLS 
FLASH TUBES - ACCELEROMETERS - CATHODE RAY TUBES ---STABILISERS AND 
REFERENCE LEVEL TUBES - COLD CATHODE TUBES - ELECTROMETERS, ETC. 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, 
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A high-speed microchemical balance 
reading direct to 0.01 mg. 


@ Clearly illuminated projected 
scale reads 0.01 mg. per division. 
@ Efficient damping quickly 
brings balance to rest and enables 
rapid readings to be taken. 

@ “Multiweight” automatic weight-loading device 
gives a range of 0.1 gm. without opening the case. 

@ High speed and great accuracy without fatigue. The 
ideal baiance for rapid routine analysis. 

Let us send you the full specification. 


CHEMICAL AND MICROCHEMICAL BALANCES e SEMI-MICROCHEMICAL 
BALANCES e ASSAY BALANCES e BULLION BALANCES e DIAMOND BALANCES 
PRECISION TORSION BALANCES e PRECISION WEIGHTS. 


(near Baker Street Station.) Telephone: WELbeck 2273/4. 


TAS/OR/327 
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The Unicam S.25 Single Crystal Gonio- 
meter is adaptable for a variety of X-ray 
techniques. It is the standard instrument 
for oscillation, rotation and Laue photo- 
graphs. It is also used sometimes as an 
optical goniometer. Examples of the standard 


instrument are shown on the right. 
Flat plate, back reflection and 
radial cameras are available as 
accessories, 


An important featme of the 
instrument is the goniometer head 
which is interchangeable with 
other Unicam instruments. The 
head is fitted with two slides and 
two arcs graduated in 2° intervals 
with a vernier. Movement is 
effected by a worm operated by 
a key. The cylindrical camera 
has an effective radius of 30.0 mm. 


A comprehensive brochure 
which describes the techniques for 
which the Unicam $.25 Gonio- 
meter may be employed and the 
range of accessories which can be 
supplied will be sent on request. 


U N | CA M 8.25 X-Ray Goniometer for 


oscillation, rotation and Laue photographs 


The illustration on the left shows the Unicam S.25 Goniometer 
used with the flat plate camera (film or plate size 3}” x 4}”). 
This camera is mounted on a slide having an engraved scale 
and the camera may be set at any distance from the crystal 
between 40 mm. and 100 mm. 


Other Unicam crystallographic equipment includes Weissenbergs, 
Powder Cameras and Optical Goniometers. Catalogue on request. 


UNICAM INSTRUMENTS (CAMBRIDGE) LTD., ARBURY WORKS, CAMBRIDGE 


Uros 
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APIEZON PRODUCTS 


FOR HIGH VACUUM WORK 


The development of APIEZON oils, greases and 
waxes has made possible many of the improve- 
ments in high vacuum apparatus in recent years— 
and in step with the increasing use of such 
apparatus the range of APIEZON products has 
itself been steadily improved and expanded. 
There are a number of grades of APIEZON oils. 
Those for use in condensation type vacuum 
pumps do not, unlike mercury, “bump” when 
boiled. Their vapour pressures at room 
temperatures cover the range 10-5 to 10-8mm Hg., 
and they show great thermal stability. Recently 
added are APIEZON Oil C, which gives the i»west 
possible vacuum for condensation pumps, and 
APIEZON Oil G, for the large type industrial 
pumps now coming into wider use. Other oils 
in the range are particularly valuable for 

sealing and the lubrication of taps. 


APIEZON greases are ideal for sealing joints where 
low pressures must be maintained. APIEZON 
Grease T has been recently introduced for use 
at elevated temperatures. 


Shell Chemicals Limited 


(DISTRIBUTORS) 
Norman House, 105-109 Strand. London, W.C.2. 
Telephone: Temple Bar 4455 
“ aPiEzON” is a Registered Trade Mark 


0 


ELECTRIC FURNACES 


for all heat-treatment purposes 


‘WILD-BARFIELD ELECTRIC FURNACES LTD. 
ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS 
Telephone: Watford 6094 (4 lines) Telegrams & Cables: Elecfurn, Watford 


M-W.300 


As described by Barer and Saunders-Singer, Q.J.M.S., Vol. 


SINGER MICROMANIPULATOR 


(patent application 11559/48: Foreign patents pending) 


89, pp. 439-74, Dec. 1948 


SINGER INSTRUMENT COMPANY LIMITED 
Fountain Court, 83 London Street, Reading, Berks., England 


Manufacturers also of the Singer Microdissector 
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TWO NUMBERS TO NOTE 


QDS 


are showing 2 Display 


Volumetric Glassware and Thermometers 
on STAND No. % 
And are exhibiting a wide range of interesting 
examples of 
@ Scientific Glass"Apparatus 
@ Laboratory Metalware 
@ Scaffolding Desiccators 
@ Interchangeable Ground Glass Joints, etc. 
on STAND No. 
at the British Instrument Industries Exhibi- 
tion, Olympia—July 4th to 


WE SHALL BE DELIGHTED TO WELCOME YOU 


JENCONS (SCIENTIFIC) LTD., ROSEBANK 
WORKS, ROSEBANK WAY, ACTON, W.3 


GREEN 
LINE LINE. 


PRECISION RESISTORS 


for 
VITAL CIRCUITS 


Write for Bulletin B-624 


MUIRHEAD & CO. LTD. 
PRECISION MAKERS 


Telegrams Cables: MUIRNEADS SLUBhS-END 


MUIRHEAD 


Scientific 
Cavalcade 


John Joseph Griffin, pioneer of reliable scientific 
equipment and founder of Griffin’s Chemical Museum 
in 1826, was presented with a gold medal at the 

Great Exhibition of 1851 . . . “for graduated glass 
instruments, exceedingly accurate and good; and 


for economic and convenient chemical 


apparatus’. 
is perpetuated by the firm of .. . 


The success of his work 


GRIFFIN & TATLOCK LTD 
isit their stand 


at the 


you to vi 


to inspect “exceedingly 

accurate” laboratory equipment of 

the most modern design. A great range of G & T 
products will be represented at stand No. 4F on the 
ground floor of Olympia, from 4th - 14th July, 
exemplifying the same degree of ingenuity and crafts- 
manship for which the firm’s products have been 
world-renowned for 125 years. Griffin & Tatlock Ltd., 
continue the enterprise of a century ago by 


displaying examples of fine workmanship in 
the Festival Exhibitions of today. 


London: Kemble Street, W.C.2.'' 
Manchester: |9, Cheetham Hili Road, 4. 
Edinburgh: 8, Johnston Terrace, |. 
Glasgow: 45, Renfrew Street, C.2. 


Birmingham: Standley Belcher & Mason Ltd., 
Church Street, 3. 
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BACTO-CEPHALIN CHOLESTEROL ANTIGEN 
For Hanger Flocculation Test 


An approved and stable reagent for use in the Hanger Flocculation Tests to determine 
disturbance of liver function. Available in packages of six units, each unit equivalent to 


150 ml. final test antigen. 
Hanger: J. Clin. Invest. 18:261:1939. 


BACTO-THROMBOPLASTIN 


For Prothrombin Determination 


A stabilized rabbit brain substance for use in determining the Prothrombin Time of 
Blood. 

Bacto-Thromboplastin is applicable to the procedures described by Quick, Link-Shapiro, 
Smith, et al., Kato and Poncher, and other tests requiring a potent thromboplastin. 


Specify “DIFCO” 
THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media 


Sole Agents for Gt, Britain & India 


| BAIRD AND TATLOCK (Ltonpon) LTD. 
FRESHWATER ROAD, CHADWELL HEATH, ESSEX 


instruments for 


The 


A direct reading electronic stop clock for general 
purpose timing in the millisecond region. 

The CHRONOTRON is used for timing relays 
and fuses ; speeds of vehicles and projectiles ; for 
testing camera shutters and for physiological 
investigations. Timing can be controlled by 
contacts, by a photocell or by externally generated 
voltages. 
MODEL 25A 
0-4 milliseconds 
to 0-1 second 


ELECTRONIC INSTRUMENTS LTD 


RiCH D SURREY EN GtLtLAN OD 


MODEL 258 MODEL 25C 
milliseconds microseconds 
to 0-10 seconds to 0-10 milliseconds 
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PHILIPS Electron Microscope 


Acceleration voltage up to 100 kV. 
Magnification range continuously 
variable between 1,000 and 
diameters. 

Photographic enlargement up to 150,000 
diameters. 

Stereo-micrographs obtainable. 

Special self-sealing airlock for speci- 
men holder. 

Film camera for obtaining micrographs. 
Focusing device and quick electronic 
alignment. 

Apertures adjustable and removable 
for cleaning without dismantling. 
Large final image screen of 8-in. 
diameter. 

Microscope tube not sensitive to 
vibration. 

No special foundations required. 
Suitable to work in any climate and at 
any altitude. 


PHILIPS ELECTRICAL 


INDUSTRIAL X-RAY EQUIPMENT 
ELECTRODES 


ELECTRONIC APPARATUS 
SOUND AMPLIFYING INSTALLATIONS 


— 
|4 of Philips Gloeilampen- 
‘abrieken, Eindhoven, Holland 


LAMPS & EQUIPMENT ARC & RESISTANCE 
MAGNETIC FILTERS . BATTERY CHARGERS & RECTIFIERS 


X-RAY DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 (xB.701A) 


An Annuity 


will offset reductions in interest rates 

For a man aged 65 (or a woman aged 70) the 

gross income for life fom an annuity is over 
10% of the purchase money. 


Enquire for details at your age. 


The Equitable Life 
Assurance Society 


(founded 1762) 
18, Coleman Street, London. E.C.2. 


No shareholders. No commission. 


PERMUTIT 


Ton Exchange Materials 


The use of Permutit Ion Exchange Materials in many roles 
distinct from water treatment, has resulted in the development 
of numerous new industrial processes giving improved results 
and lower running costs. Some materials now available are :— 


2@EO-KARB. A sulphonated coal capacity anion 
Froduct containing both strong 
and weak acid groups. 
ZEO-KARB 215. A nuclear sul- 


cupaakeme 216. A resin contain- 
weak 


DECOLORITE. A resin ah 


RESIN MEMBRANES. For 


ion is lly developing new Ion 

Exchange Materials, cai new methods of using them. Its 

Research Laboratory is ready always to co-operate in the 
problems. 


solution of your 


THE PERMUTIT COMPANY LTD. 


Head Office and Laboratories : Dept. V.H.92, Permutit House, 
Gannersbury Ave., London, W.4. Telephone : CH Iswick 6431 
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years the accepted material ; 
' beoxyl type. mixed bed demineralisation in a + 
ys ZEO-KARB 315. A — single uni. 
for acid resin particularly up 
te 100°C. 
ZEO-KARB 225. A unifune- 
resin in bead form. (Available at special purposes, many of these 2 
present in laboratory quantities = materials can be supplied as mem- oa 
only). branes in the form of rods, discs ; a 
DE-ACIDITE E. A medium and thimbles. ae 
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LECTURES AND COURSES 


COUNCIL FOR THE PROMOTION 
OF FIELD STUDIES 


of logy ; construction 
interpretation of climatic data ; 
2) Malham Tarn Field Cen 


shire, September 5 to 12. 
basis of meteorology with special to 
September 12 to 19 (more ad- 


analysis of weather maps, etc. 
the current weather will be closely followed ; in- 
struction will be given in instrumental work, and 
s will be held om many aspects of 

weather study 

For further details of the above courses (and/or 
full field study without delay 
to the Director, Council for the Promotion of 
Field Studies. 10 Exhibition Road, South Ken- 
sington, Lendon, S.W.7. 


TRAINING OF TECHNICAL TEACHERS. 
Applications are invited from men and women 
of approximately 25 to 40 years of age for ad- 

m to @ one-year course of training as full- 
time teachers of science in technical colleges and 
similar institutions. Applicants should have 3 
university degree or be an Associate Member of 
a professional institution, or possess qualifications 
of the order of higher national certificate or full 
Certificate of the City and Guilds 

London Institute in the various branches of 
a, together with suitable experience in in- 
dustry. The course will begin in September, 1951. 
Recognized students will be eligible for mainten- 
ance grants for the period of the course. 

Further particulars and application forms may 
be obtained from Director, Huddersfield 

. Queen Street South, Hudders- 


OFFICIAL APPOINTMENTS 


LANCASHIRE EDUCATION 


COMMITTEE 
Applications are invited for the following post: 
Municipal Technical College. 

Teacher in the Chemistry Department, to teach 
Inorganic Chemistry. Applicants should possess: 
&@ degree or equivalent qualification in chemistry. 
and industrial experience. will be in ac- 
cordance with the Burnham Technical Scale for 
Assistants, Grade A. 

Appiication forms may be obtained from Mr. 
W. R. Wainwright, B.A., Education Office, Lugs- 
dale Road. Widnes, to whom they be 


feturned within fourteen days from the appear- 
ance of this advertisement 


UNIVERSITY OF GLASGOW 


VETERINARY SCHOOL 
SENIOR LECTURER IN ANIMAL 
HUSBANDRY 
Applications are invited for appointment to a 
Senior Lectureship {2 Animal Husbandry in the 
University Veterinary School. Salary scale £1,150 


to £1,400. Initial according to experience 
and qualifications, F.S.S.U. and family allow- 
ance benefits. 


Applications (six 


later than July 14, 1951, with the 
from whom further particulars may be obtained. 
ROBT. T. HUTCH 


of Unive-sity Court. 


UNIVERSITY OF GLASGOW 


VETERINARY SCHOOL 
SENIOR LECTURER IN CLINICAL 
DEPARTMENT 
Applications are invited for appointment to a 
Senior Lectureship in the Clinical Department of 
the University School. Salary 

£1,150 to £1,400. Ini salary according 
experience and — F.S.S.U. and family 
allowance benefits. 
Applications (six 
later than July 14, 
from whom further 


copies) 
1951, 
particu 


ROBT. T. 


considered a valuable qualification. 


equivalent qualification, or 


W.1, quoting No, 3399. 


SOUTHERN RHODESIAN 
GOVERNMENT 
DIVISION OF AGRICULTURE AND LANDS 
(CHEMISTRY BRANCH) 
VACANCIES : CHEMISTS 
Candidates must a four-year 


would be — though not essential 
qualification. Salary scale, £600 by £34 w £668 
by £33 to £800 by £100 to £900 by £40 to £1,140 
per annum. The commencii 
than the minimum in 


cost-of-living allowance (a 
cent of salary) and marriage and 
ances are payable in terms of the regulations. 
The successful applicants will be employed in the 


to the rules and regulations of the Southern 
Rhodesia Civil Service. 

Application forms may be obtained from the 
Secretary, Office of the High Commissioner for 
Southern R > House, 429 Strand. 
London, W.C.2, to whom compl iorms should 
be returned not later than July 28, 1951. Details 


scheme, 


medical examination, 
_ on appointment, etc., may be obtained from 

the High 's Office. Canvassing will 
disqualify applicants. 


DEPARTMENT OF SCIENTIFIC 


AND INDUSTRIAL RESEARCH 
invited for an unestablished 


post in the ~ Research Organization 
( of Scientific and Industrial Research), 
Wallingford, Berks, to be graded at 


according to qualifications and experience. 
Officer selected will be required to assist in hydro- 
graphic surveying of beaches and estuaries and 
also to assist in research into the effect of waves 
and currents on beaches; experience in hydro- 
graphic surveying is desirable but not essential. 
Candidates should possess a higheg national certi- 
ficate or a higher school certificate with mathe- 
matics or a science subject as a principal —. 
ve 


a g00d 

draughtsman. 
gained from the handling of smal] boats would be 
Candidates 
must be willing to live in temporary ——ee 
tion for half the year and must have 
good health. The salary range is £276 to 2645. 
Candidates should have been born not later than 
August 1, 1930. 

Write, quoting reference No. E270/51. to 
i of Labour and National Service, Techni- 
cal and Scientific Register (K), York House, Kings- 
way. London, W.C.2. for application forms. 
Closing date July 28, 1951 


THE CIVIL SERVICE COMMISSIONERS 


be 

Interviews began in January and will continue 
throughout the year, but a closing date for the 
receipt of applications earlier than December 


1951, may eventually be announced. Successful 
candidates may be appointed immediately. The 
posts are in various Government depactments and 
cover a wide range of scientific research and de- 
and applied science. 
have obtained a university degree with first- or 
second-class honours in a scientific subject (in- 
cluding engineering) or in mathematics, or an 

possess high profes- 
sional attainments. Candidates for Senior Scienti- 
fic Officer posts must in addition have had at 
least ‘three years’ or other approved 
experience. Candi Officer posts 
taking their degrees in 1951 may be admitted to 
compete before the result of their exami- 


28 (or under 31 for established Civil 
vants of the Experimental class) on August 
1, 195 Salary scales for men in London, Senior 

Scientific, 


Scientific (Qtieen £700 by £25 to £900; 


somewhat from 
the Civil Service Co ‘Branch, 
Trinidad House, Old Burlington Street, London, 
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COMMONWEALTH of AUSTRALIA 
TH SCIENTIFIC AND 
ESEARCH 


ORGANIZATION 
(DIVISION OF INDUSTRIAL CHEMISTRY 
APPOINTMENT NO. 3460 
Applications are invited for appointment to ; 
emistry 


wife and family) will be paid. Appointee may & 
granted superannuation privileges. 

en referring to appointment No. 34@ 
name, place and date of birth 


Chief 
Scientific Liaison Office, 


Londen, wc2 
H.M. COLONIAL SERVICE 


A Biochemist is required to carry out 

Research, Federation of Malaya. 
pensionable but the officer will be on agreemen 
for three years in the first instance. Salary ac 
ifcations and experience in scak 
. including pensionable expatrie 
tion allowance. Cost-of-living allowance of be 
, according to salary and 
family cominitments, is also payable. Govere 
ment quarters and heavy furniture, 
are provided at nominal rent. 

private quarters may be granted an 
allowance towards rent. Income tax at local 
rates which are much lower than in United Kine 
Free first-class passages for the officer, hi 
under age of ten, not exceedin 
four persons besides himscif, once cach way dur- 
ing each tour of service. 
45 days for each year of residen 
medical attention for officer, 


Leave at the rate of 
service. Free 


quoting reference 2708/49/51" 
CITY OF LEICESTER EDUCATION 


Princi 

H. Haslegrave, Wh. Se. M.A.(Cantab.), 
Ph.D (Lond). M LEB 
ENT OF ‘LECTURER 
IN PHYSICS 


hing ¢xperience. 
branch of applied physics is desirable and indus 
trial experience will be an added recommendation. 
echnical Scale (1951) for Assistant Lecturers, 
ade B ee £450 by £25 to £725) with allowance 
for degree, training, teaching, and approved im 


| DEP. 
| 
The 
q The following residential courses will be held tions | 
at the Council's Ficid Cenwes during 1951: Mechi 
Meteorology (in co-operation with the Royal _ : Candi 
Meteorological Society). (1) Juniper Hall Field | ect. Experies m analytical work is cssentiAl | tion, Division of Industrial Chemistry. Locatiog honou 
Centre, near Dorking, Surrey, September 5 to 12 | 29¢_8 5&1 knowledge of pedology or soil | Fishermen’s Bend, Melbourne, Victoria. Duties have 
i (introductory Course). Syllabus. the physical basis To aid with investigations in progress on the chem succes 
weather maps, istry and the refining of cane and other waxe. and 
field exercises Qualifications: University degree with honours » cauon 
y r Settle, York- | science, with chemistry as the principal subjecq, Mathe 
| or equivalent qualifications, and some subsequem cabo 
it & | experience in research cither in a university or b dynan 
industry. Special knowledge of the chemistry is ¢ss 
van sbus, methods usc fore higher aliphatic compounds would be a desirable, mecha 
cast f charts; taking 1 ngs but not necessary, qualification. Salary: With techni 
the range of Research Officer, £A698 to £A1,1% perien 
F first instance mainly in chemical laboratories in| per annum (actual), thirteen increments. Salan an ad 
| Salisbury, but may later be called upon to carry | inciudes a cost-of-living adjustment of £A246 pe will t 
out soil investigations or soil survey work in any where 
part of the colony Appointments are subject able, 
to w 
Teddi 
been 
| nationality, present employment, particulars sive 
qualifications and experience, and of war servic to £1 
_ (if any), accompanied by names and addressa (men) 
of at least two persons willing to act as referees, Excep 
; of leave conditions, pens if so desired, and copies of not more than fou of th 
F marriage and children’s testimonials, should reach the undersigned (from ficatic 
| whom further particulars may be obtained) na able | 
later than July 28, 1951. Fu 
J. E. CUMMINS, the 
A cation 
AD 
Curat 
~ Muse 
be re 
- in 
field k 
| cation 
| of m 
Expa 
£210 
£210 
circu 
ance 
quali 
Mala 
wife 
furnis 
ceedi 
lien. 
tribut 
but a charge is made for hospital maintenance Ap 
Candidates, who. should be under 35, should refer 
FE 
L. BINNS qualification, plus at least one year Univ 
.L. NS, approved pestgraduate biochemistry experience. Cater 
Chief Education Officer. | A Ph.D. in organic chemistry or equivalent post when 
County Hall, graduate research experience is desirable. Clos’ 
Preston. in | Application should be made, giving brief part — 
| Culars of qualifications and experience, to th 
Director of Recruitment (Colonial Service), 2 
At 
ant | 
Eliza 
COMMITTEE 
COLLEGE OF TECHNOLOGY AND sics 
COMMERCE . salar 
not Al 
pers 
stati 
Applications are invited for appointment # up | 
full-time Assistant Lecturer in the School of Unit 
—— — Physics and Allied Science. Candidates should beth 
Pt hold an honours degree in physics and have had days 
: | nation is known Age limits: For Senior Scienti 
| fe Officers, at least 26 and under 3! on August | 
7 1, 1951; for Scientific Officers, at least 21 and | Bi 
| of t 
dustrial experience. tion 
Forms of application and further details may bio’ 
be obtained from the Regiswar, College of Tech (pen 
nology and Commerce, The Newarke, Leicester, £1,1 
to whom the forms should be returned as soon expe 
. as possible. A 
EE HUTCHESON, ELFED THOMAS, Step 
f Secretary of University Court. Director of Education. Rait 


June 30, 1951 


NATURE 


ceccexxVii 


DEPARTMENT of SCIENTIFIC and 
INDUSTRIAL RESEARCH 
PRINCIPAL SCIENTIFIC OFFICER 

The Civil Service Commissioners invite applica- 


have some industrial and research experience. The 
successful candidate will be required to develop 
and initiate resggrch into mechanisms for s«ppli- 
cation tO mechanical engineering problems. 
Mathematical ability and experience in its appli- 
cation to the analysis of both the kinematic and 
dynamic conditions of operation of mechanisms 
is essential. fectrical, hydraulic, and ‘pocumatc 


perience in the use of be 
an additional qualification. The officer appointed 
will be stationed at East Kilbride, near Glasgow, 
where h 


Teddington, Middlesex. 

been born a = before August 1, 1920. 
sive salary scal £980 to £1,335 (men), £860 
to £1,170 + at Teddington ; £960 to £1,295 
(men), £840 to £1,140 (women) at East Kilbride. 


Exceptionally a starting salary above the minimum 


Completed appli- 
cation forms must be returned by July 26, 1951. 


UNIVERSITY OF MALAYA 
SINGAPORE 

Applications are invited for the post of Assistant 
Curator of the Pathological Museum (The Keith 
Museum) of the university. The appointee will 
be required to supervise and assist in the selection, 
preparation and display of specimens and records 
in the museum and to undertake such teaching 
duties as might be directed. A medical qualifi- 
cation and experience in general pathology and 
of modern museum work will be required. Salary 
on the scale £854 by £42 to £1,400 per annum. 
Expatriation allowance for overseas recruited staff 
£210 to £252 per annum. Cost-of-living allowance 
£210 to £525 per annum, ac ing to personal 
circumstances. Temporary non-pensionable allow- 
ance payable to members of staff with medical 
qualifications £210 per annum. Salary paid in 
Malayan currency. Free for 
wife and children under 10 years of age. Part 
furnished quarters (if available) at rent not ex- 
ceeding 10 per cent of salary, or allowance in 
lien. Provident fund scheme on 10 per cent con- 
tributory basis. 


Applications (six copies), with names of three 
referees and full details of qualifications and ex- 
perience, should be sent to the Secretary, Intcr- 
University Council for Higher Education in the 
Cotonies, 1 Gordon Square, London. W.C.1, from 
whom further particulars should be obtained. 
Closing date July 31, 1951. 


UNITED BIRMINGHAM 
HOSPITALS 


Applications are invited for the post of Assjst- 
ant Physicist at the Rediemeney Centre, Queen 


must possess 
honours degree in jane 


and preference wi 
be given to research experience in clectronic phy- 
sics, since research facilities are provided. 
salary is the subject of negotiation through the 
Whitley Council and, pending the outcome, the 
commencing salary will be £450 per annum. 
Applications, together with the names of two 
to whom reference may be made, and 
stating the earliest date the candidate can take 
up his duties, should be sent to the Secretary, 
United Birmingham Hospitals, The Queen Eliza- 
beth Hospital, Birmingham, 15, within fourteen 
days of the appearance of this advertisement. 


GROUP LABORATORY 
MILE END HOSPITAL, 
BANCROFT ROAD, LONDON, E.1 

Biochemist required for biochemical department 
of the Group Laboratory. A medical q 
tion is not essential, but experience in —~) 
biochemistry is necessary. Provisional salary 
(pending Whitley Council award) £800 by £40 to 
£1,100 per annum, according to qualifications and 


Applications and testimonials to the Secretary, 
Group Hospital Management Committee, 
Raine Street, Wappiag, E.1, before July 7, 1951. 


APPLY TO:— 


THE DEFENCE RESEARCH BOARD 
REQUIRES 
A SONICS SCIENTIST 


SALARY : Dependent on qualifications and experience. 

DUTIES: To be responsible for a sonics section with a staff of several 
junior scientists; will be required to work on fundamental sonics 
problems in voice communication, speech intelligibility ; measure- 
ment of hearing losses in humans and noise and blast problems. 

QUALIFICATIONS: A physicist or biophysicist with a,Ph.D. degree ; 
good grounding in acoustics with two or more years experience in 
sonics research, British subject. 


Director of Research Personnel, 
Defence Research Board, 
Department of National Defence, 
“A” Building, Ottawa, Ontario. 


Please refer to Competition G-8. 


GOVERNMENT OF EAST BENGAL 
(EASTERN PAKISTAN) 

Applications are invited for the post of Director 
East Bengal, whose dutics will be 

the organization and development of fisheries and 
fish industries and the exploitation of existing 
fishery resources. on scientific lines and the most 
economical basis. Contract for five years (re- 
newable for a further like period), terminable by 
six months’ notice on cither side. Non-pension- 
able, but with option of contributory provident 
Qualifications: good ience in 
ogy, thorough knowledge of bio- 
logy or fresh-water, estuarine and marine fish, 


perience in fish culturz] practices 
waters, fishing methods (preferably including d-ep- 
sea) and craft and gear design, fish marketing, 


Storage and refr t, ability to 
organize canneries, 


smoke-houses, cold storage 
plants, ice factories and oil refinery plants; ad- 
ministrative and supervising abil ty and experience. 
Age not less than 35 years. Pay scale, Rs.1,500 


by 50 to 2,000 per month. (Pakistani rupee cquals 
approx'mately 2s. 2d.). Free passage out and 
back, including family. Leave. 


Applications, on the form to be obtained on 
shoul 


Closing date for the receipt of completed appli- 
cations July 16, 1951. 


UNIVERSITY COLLEGE OF 


NORTH WALES 
BANGOR 

Applications are invited for the post of Research 
Demonstrator in Botany at a salary of £300 per 
annum. Preference will be given to candidates 
with research interests in some bra of botany 
other than plant physiology or mycology. 

Applications must reach the undersigned, from 
whom further particulars can be obtained, not 


later than July 14. 1951. 
KENNETH LAWRENCE, 
Secretary and Registrar 


AUCKLAND UNIVERSITY 


COLLEGE 
(NEW ZEALAND) 
AMENDED ADVERTISEMENT 

Applications are invited for a Lecturer in 
Mathematics. The salary scale for a Lect 
£800 (N.Z.) per annum, rising to S as 
Per annum by annual increments of £50 (N.Z 
The Lecturer will be expected to take up 


Gordon Square, London, 
W.C.1, The closing date for the reccipt of appli- 
cations is August 15, 1951. 


MONMOUTHSHIRE EDUCATION 
COMMITTEE 
(TECHNICAL COLLEGE OF 

UTHSHIR 


MONMO' 
V. Starkey, - F.inst.P. 


a degree or equivalent qualification in metallurgy, 
and industrial experience would be an added 
recommendation. The person appointed will be 
required to teach metallurgy and related subjects 
to the standacd of the ordinary national certifi- 
cate. Salary will be in accordance with the 
Burnham Technical Scale (1951) at a grade to 
be determined at the time of the interview. 
Forms of application and further 
can be obtained by sending a stamped addressed 


(14) days after the appearance of this advertise- 
ment. 
C. E, GITTINS, M.A., 
Director of 


Education. 
County Hall, 
Newport. 


BRADFORD EDUCATION 


COMMITTEE 
TECHNICAL COLLEGE, BRADFORD 

Applications are invited for appointment as a 
whoie-time Lecturer in the Department of Physics. 
The appointment is at present graded as Senior 
Assistant according to the Burnham Scale. with 
a salary range including allowances from £700 to 
£900 per annum. The status and the salary of 
the post is now under consideration, and will be 
regraded under the new Burnham Award 

Further particulars of the appointment and 
forms of application may be obtained from the 
Director of Education, Town Hall, Bradford, and 
completed forms to the Prin- 
cipal of the a 
SPALDING.» 


Director of Education. 


AUCKLAND UNIVERSITY 
COLLEGE 
ITY OF NEW ZEALAND) 
SCHOOL OF ENGINEERING 

AMENDED ADVERTISEMENT 
Applications are invited for the position of 
Senior Technician and Workshop Supervisor to 
take charge of workshops and assist with design 


experience in this class of work in 
organization. Salary scale £736 to £793 N.Z,) 
per annum. House available at moderate rental. 
Further particulars and information as to the 
method of application may be obtained from the 
tion of Universities of the British 
. 5 Gordon Square, London, 
The closing date for the receipt of appli- 
cations is August 15, 1951. 


— 
MISTRY 
tions for a Principal Scientific Officer post in the 
nent to 4 Mechanical Engineering Research Organization. 
nistry Se. Candidates must possess a first- or second-class 
Locatiog: honours degree, preferably in engineering, and 
Duties 
the chem 
cr ware 
onours ip 
| subjec, 
ubsequen 
sity or 
mistry 
desirable 
: With 
£A1,16 
. Salar 
A246 pe : 
those o 
> may th able, but in the first instance he will be required \ 
to work at the Na nal Physical Laboratory. = 
No. 348 
of birt, | 
ulars of 
r service 
addressa 
referees, 
nan fow of the scale may be granted according to quali- 
d (from fications and experience. The post is superannu- 
ed) na under the F.S.S.U. ‘ 
Further particulars and application forms from i rts 
the Civil Service Commission, Scientific Branch 
Officer Trinidad House, Old Burlington Street, London, : 
a 
research 
. Required to commence duties on Scptember 1 xe 
lary ac next, or as soon as possible after that date, a = ¥ 
ie acek Lecturer in Metallurgy Candidates must hold 3 
xpatria- 
of be | 
ry and 
Govern 
railabie 
working knowledge of oceanography and 
sistance | hydrology, habits and habitats of sea fishes and 4 
sea animals and their commercial utilization ; ex | 
ing ‘ 
7 on forms must be returned not ater than fourteen : 
fate of 
Pree 
hildren. 
nance 
should 
year‘ 
pos 
part 
ondon. 
TION 
| 
| | 
| 
duties as soon as possible after appointment. 2M 
Further particulars and information as to the 
method of application may be obtained from the 
pT Secretary, Association of Universities of the British | = 
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UNIVERSITY COLLEGE OF WALES 
ABERYSTWYTH 

(WELSH PLANT BREEDING STATION) 

Applications are invited from candidates posses- 
sing a good honours degree in botany or agri- 
cultural botany for appointments to fill two 
vacancies im the Scientific Officer grade. One in 
grass breeding and one in grassland agronomy. 
Candidates for the former post should preferably 
possess specialized training and interest in plant 
genetics and, for the latter, taining in ecology 
and a knowledge of grassland farming. Salary 


names of two persons 
to whom reference can be cia, | by July 14, 1951. 


SUNDERLAND EDUCATION 


COMMITTEE 
(THE TECHNICAL COLLEGE) 

Applications are invited for the post of Lecturer 
in Mathematics. The work of the department 
ranges from National Certificate to B.Sc. Special 
(London), and applicants should be capable of 
undertaking work in any section. The salary for 
this appointment is under consideration, but = 
possibly be in accordance with the Burnham T: 
nical Scale for Lecturers (£900 by £25 to £1,000). 


Forms cf application and further 
may be obtai from the Registrar, the Techni- 
cal College, Sunderland, Co. Durham. Applica- 


tions should be returned to the undersigned within 
two weeks after the appearance of this advertise- 
ment. Canvassing until after the first selection 
of candidates will be a disqualification. 
W. THOMPSON, 
Director 


of Education. 
Education Offices, 
15 John Street, 
Sunderland. 


AGRICULTURAL RESEARCH 


COUNCIL 
A vacancy exists for a Chemist on the staff of 
the Council for work on the co-ordination of re- 


other investigators and some administrative e¢x- 
perience are also desirable. An appointment will 
be made in the Scientific Officer or Senior Scienti- 
fic Officer grade; salary range, Scientific Officer 
£400 to £650 (men), £400 to £525 (women) ; Senior 
Scientific Officer £700 to £900 (men), £575 to £800 
(women) ; according to age, qualifications, experi- 
ence, etc.. with participation in the F.S.S.U. 
Applications should be addressed to reach the 
Secretary, Agricultural Research Council, Cunard 
Building, 15 Regent Street, London, S.W.1, not 
later than two weeks after the appearance of this 
advertisement, and should include the names of 


THE CIVIL SERVICE COMMISSIONERS 
give notice that an open competition for pension- 
able appointment to the Assistant (Scientific) Class 
(basic grade) will be held during 1951.  Inter- 
views will be held throughout the year, but a 
closing date for the receipt of applications earlier 
than December, 1951, may eventually be announced 
either for the competition as a whole or in one 
Or more subjects. Successful candidates may ex- 
pect carly appointments. Candidates must be at 
least 174 and under 26 years of age on January 
1, 1951, with extension for regular service in 
HLM. Forces, but other candidates over 26 with 
Specialized experience may be admitted. All can- 
didates must produce evidence of having reached 
& prescribed standard of education, particularly in 
a science subject, and of thorough experience in 
the duties of the class gained by service in a 
Government department or other civilian scientific 
establishment or in technical branches of the 
Forces, covering a minimum of two years in one 
of the following groups of scientific subjects: 
(i) engineering and physical sciences ; (ii) chemistry. 
biochemistry and metallurgy ; Gi) biological 
sciences ; (iv) general (including geology, meteor- 

general work ranging over two or more 
groups (@ to (ili) and highly skilled work in lab- 
oratory crafts such as glass-biowing). Salary ac- 


cording to age up to 25, men £215 (at 18) to 
£330 (at 25) to £455 ; rather less in the provinces 
and for women. Opportunities for premotion.— 
Further particulars and application forms from 
Civil Service Commission, Scientific Branch, Trini- 
dad House, Old Burlington Street, London, W.1, 
No. 

forms should 


application 


$59/51. 
be as soon as possible. 


SOUTHERN RHODESIA 
VERNMENT 
VACANCY: SENIOR PROFESSIONAL 
OFFICER 
SABI VALLEY EXPERIMENTAL STATION 
DIVISION OF AGRICULTURE AND LANDS 
Applicants should possess an honours degree 
in agriculture of an approved university, normally 
involving a 4-year course, of some equivalent 
qualification, Candidates should have specialized 
in field crops and in soil physics and chemistry. 
Salary scale £1,180 by £40 to £1,340 per annum. 
In addition a cost-of-living allowance, varying 
between £202 and £205 per annum, is payabiec. 
The appointment will be subject *» we ales and 
regulations of the Rhodesia C’ vii Service. 
Applications (in duplicate), giving ruil details 
of age, nationality, marital state, qualifications, 
the names of two persons to whom 


— not later than July 15, 1951. of 

pension scheme, children's al- 
lowaneen, medical examination, refund of sea and 
rail fares on appointment, etc., may be obtained 
from the High Commissioner's Office. Canvassing 
will disqualify applicants. 


IMPERIAL COLLEGE OF SCIENCE 


AND TECHNOLOGY 

(CITY AND GUILDS COLLEGE) 
Electrical Engineering De- 

. 1951, commencing 
scale (according to experience and qualifications) 
with F.S.S.U. and family allowances. Industrial 
or analogous experig¢nce desirable, with special 
interests and experience in radio enginecring. 
with particular reference to micro-wave technique 

Applications, accompanied by full statements 
of qualifications and with references, should be 
semt to the Head of the Electrical Engineering 
Department, City and Guilds College, Exhibition 
Road, London, S.W.7, not later than 
July 16, 1951. 


NORTH STAFFORDSHIRE 


TECHNICAL COLLEGE 
STOKE-ON-TRENT 
Principal: H. W. Webb, O.B.E., D.Sc. 
Applications are invited for the full- time appoint. 
ment of Lecturer in Physics, 


would be an advantage. Salary ac- 
an £900 by £25 two £1,000. 


BIRKBECK COLLEGE 
(UNIVERSITY OF LONDON) 
It is proposed to proceed to the a 
of an Assistant Lecturer in Botany at an initial 
salary of £450 per annum, rising by annual incre- 
ments of £50 to a maximum of £550. 


For further rs please write within ten 
days of the © 
Clerk, Birkbeck College, 


THE AGRICULTURAL RESEARCH COUN- 
cil invite applications for the post of Dairy Cattle 
Husbandry Officer in their Animal Breeding and 
Genetics Research Organization, Edinburgh. This 
officer will be required to contribute to the practi- 
cal planning, supervision and interpretation of 
experiments, and his duties will include advising 
the director on farming policy and practice in 
relation to the efficient management of the Organi- 
zation’s dairy cattle research stations. It is hoped 
to secure an officer with sufficiently high qualifi- 
cations and experience to justify an appo ntment 
within the salary range of £980 to £1,335 per 
annum. Feiling this the appointment may be 
within the range of £685 to £880 per annum, with 
prospect of promotion to the higher scale in duc 
course. In either case applicasts must possess 
a degree or an equivalent qualification in agricul- 
tural science, with appropriate postgraduate ex- 
perience. Superannuation in accordance with the 
F.S.S.U.—Applications, with the sames of three 
persons to whom reference can be made, should be 
addressed, not later than two weeks after the ap- 

nimal 


pearance » to the Director, Ai 

Breeding and Ge Research Organization, 
“ Glenbourne,”’ th Oswald Edinburgh, 
9, from whom further particulars be obtained. 


HOSPITAL MANAGEMENT 


COMMITTEE 
HACKNEY GROUP NO. 6 


possess 
ship of the Institute of Medica! Laboratory Tech- 
nicians. in blood grouping is an ad- 
vantage, but is not ph Terms and condi 
by the appro 


advertisement. 


J. D. B. MANNING, 
Group Secretary 
Hospital Management Committee, 
Group Administrative Offices, 
Hackney Hospital, E.9. 


UNIVERSITY OF NATAL 

DURBAN, SOUTH AFRICA 

tions are invited for the following posts: 
1. Lectureship in Civil Engineering ; 2. Lecture 
ship in Mechanical Engineering. Salary scale 
for both posts £550 by £25 to £750, plus cost-of- 
living allowance, at present £256 for married men 
and — for single men. 

Further particulars om information as to the 
method of application may be obtained from the 
Secretary, Association of f Universities of the British 
Commonwealth, 5 Gordon Square, London, 
W.C.1, The — date for the receipt of appii- 
cations is August 1, 1951. 


UNIVERSI TY OF ADELAIDE 

The University invites applications for appoint 
ment as Reader in German. range 
£Ai,250 to £A1,450, with superannuation benefits 
similar to F.S.S.U. Duties: The Reader will be 
in charge of the Department of German Language 
and Literature, and will be expected to develop 
an honours school. 

Detailed terms of appointment and a statement 
about the work and desired development of the 
department may be obtaised from the Secretary, 
Association of Universities of the British Common- 

wealth, 5 Gordon Square, London, W.C.1. Ap- 

plications, in duplicate, should reach the Registrar, 

the University of Adelaide, Adelaide, South 

Australia, not later than July 31, 1951. 
A. EDGELOE, 

Acting Registrar. 


MIDDLESEX COUNTY 
(EDUCATION COMMITTE 
ENFIELD TECHNICAL COLLEGE 
QUEENSWAY, ENFIELD 
Required for September 1, 1951, Lecturer in 
Physics to teach physics to B.Sc. (General) degree 
standard. Applicants must be honours graduates 
in physics with teaching and industrial experience. 
Salary in accordance with Burnham Technical 
Award, 1951, on scale £900 by £25 to £1,000. 


the Division of — 


of experimental work in normal and radioactive 
metallurgy, including physical metallurgy, melting 
crystallography, physics, properties of metals and 
alloys, corrosion. powder metallurgy, creep and 
mechanical testing and chemical thermodynamics 
There are vacancies at Risicy, near Warrington : 
Springfields Factory, Salwick, near Preston ; and 
Windscale Works, Sellaficlé, Cumberiand. Can- 
didates must have at least a higher school certifi- 
cate in science subjects, or equivalent qualification 
ifications would b 


candida 
the following ranges: Senior Experimenta! 
Officer Gminimum age 35) £742 to £960; Experi- 


may 


F 
Geo 
shire 

A 
stra 
Sut 
£406 
and 
qua 

F 
mer 


| 


MOTHERS’ HOSPITAL (SALVATION ARMY) 
LOWER CLAPTON ROAD, E.5 Ap 
(MATERNITY, 110 BEDS) cian 
{ Senior Medical Laboratory Technician required the 
for vacancy arising August 1, 195i. Candidate fully 
purp 
annu 
Further part rs can be obtained f th . 
Registrar m te com | priate Whitley Council (salary £450 by £20 w At 
| £530 per annum, plus London weighting allowance war, 
— | | Applications, on forms to be obtained from “Te 
=== 
a erence may de together With COpics 0! | 
| testimonials, should be submitted to the Secretary, Se 
Office of the High Commissioner for Southern will 
prac! 
with 
—— — will 
men 
App 
— — 1951 
At 
and 
turn 
istry 
not 
A 
cian 
men 
supe 
will 
and 
of 
search and development on insecticides and fungi- were TS 
cides. Applicants for this post should hold a 
first- or second-class honours degree, or its equi- 
i valent, and have had research experience in this 
- soon as possible after September 1, 195! Appli- | 
cants should be qualified to take classes up to | 
Final B.Sc. standard Industrial and/or research | 
Applications, giving details of qualifications and | 
experience, should be sent to the Principal 
H. DIBDEN, 
— Clerk to the Governors 
h Forms of application may be obtained by send- 
| ing a stamped addressed foolscap envelope to the 
Principal, to whom completed forms should be 
returned within fourteen days of the appearance 
of this advertisement. 
T. B. WHEELER, 
Chief Education Officer. 
METALLURGISTS, PHYSICISTS. AND PHY- 
Energy (Production), Rese 
| an advantage. Experience of experimental work 
| is essential for the higher posts. Salary will be 
4 determined on age and on an assessment of the 
mental Officer (minimum age normally 28) £545 
' to £695; Assistant Experimental Officer £240 (at 
age 18) to £505. Rates for women are somewhat 
lower in all grades.—Applications to Ministry of 
| Supply, D.At.En.{P), Risley, mear Warrington. 
Lancs, stating post applied for. 


cCCexxix 


UNIVERSITY COLLEGE 
OF NORTH STAFFORDSHIRE 


oa are invited for the post 
(Zoological) in the Biology Deparument 

ys University College. Candidates should be 
fully conversant with the preparation of slides and 
demonstration materials for class and museum 
purposes. Salary scale £351 by £13 to £468 _per 
annum, initial salary dep upon 
tions, with superannuation (5 per cent and 10 per 
cent), and child allowance of 6s. per week. 

oy should be submitted to the Regis- 
the Keele, Staffordshire, not later 
than July 13, 1951, in an en marked 
Technician—Biology 


NATURE 


CHESHIRE EDUCATION 


COMMITTEE 
CHESHIRE SCHOOL OF» AGRICULTURE 
REASEHEATH, NANTWICH 
Applications are invited from men or women 
for the residential post of Lecturer in Agricultural 


with —— in | 


Teaching Staff of Farm Institutes, 1951, with a 
deduction of £104 per annum for board and lodg- 
ing. The post is pensionable and evidence of 
medical fitness will be required. 

Application forms and further particulars may 
be obtained by forwarding a stamped sddressed 
to the undersigned. Completed 


CHELSEA POLYTECHNIC 
(DEPARTMENT OF CHEMISTRY) 
Senior Laboratory Technician required. 
will preparation for lectures and practicai 
classes, maintenance of laboratories and workshop 
practice. Candidates should have faniiuarity 
vith physical chemistry apparatus. The salary 
will be £275 rising by annual incre- 
ments of £20 to £355 per annum. There is at 


and supported 

wrned to the Head the 
isry, Chelsea Polytechnic, Road, S.W 

not later than July 19, 1951. 


UNIVERSITY COLLEGE 


OF NORTH STAFFORDSHIRE 
Applications are oes for the post of Techni- 
cian (male or female) in the Geography Depart- 
ment. Salary range £351 by £13 to £468, with 
superannuation and children’s allowances. Duties 
will include cartography, supervision of surveying 
and meteorological instruments, and maintenance 
Residential accommodation 
particulars from Professor of 
Geography, University College of North Stafford- 
shire, Keele, Staffordshire. 


UNIVERSITY OF NOTTINGHAM 


— aah be returned to the Principal, 
School of Agriculture, Keaseheath, 
Nesmeich, within two weeks of the appearance 


of this advertisement. 
JOHN G. KELLETT, 
Director 


of Education. 

County Education Offices, 
City Road, 
Chester. 


UNIVERSITY OF MELBOURNE 
AUSTRALIA 
mg - for the position of Lec- 
Economics. range £A752 w 
FAL. 102. Gncluding cost-of-living allowance of 
£A102 at present), subject to superannuation con- 
tributions. and experienced 


Lecturer, salary 

fal 02 to £A1,352, cost-of-living 
allowance. 

particuiars and information as to the 
method of application may be obtained from the 
Secretary, or of Universities of the British 
Commonwealth Gordon Square, London, 
W.C.1. The closing date for the rein of appl 
cations is July 31, 1951. 


LONDON COUNTY COUNCIL 


Colls 

S.E.15. 57s. 6d., 65s., 
72s. 6d., or 80s. a week at ages 16, 17. 18, or 19, 
respectively, and at age 20 or over £225 


ment may be obtained from the undersigned. 
H. 


ASSISTANT EXPERIMENTAL OFFICERS 
various 


pass the Laboratory ns 
Certificate examination of the City and Guilds 
of London Institute, or hold an accepted equiva- 


EAST MALLING RESEARCH 
STATION 
A Virologist (male) is required to undertake 
of fruit and hops, with 


research on virus 

special 4 A. initially to the latter crop. Ento- 
mological experience an advantage. Salary ac- 
cording to qualifications and experience within 
the Scientific Officer or Senior Scientific Officer 
scales of the Ministry of ey. and Super- 
annuation benefits under the F .U. 

Further particulars and coutiion forms ca> 
be obtained from the Secretary, East Malling Re- 
search Station, Maidstone, Kent, by whom appli- 
——— be received not later than July 


UNIVERSITY COLLEGE 
IBADAN, NIGERIA 
Applications are invited for appointment to the 
Chair of Agriculture. Salary £1,950 per annum. 
Family allowances £50 per annum per child (maxi- 
mum £150 per annum). F.S.S.U. Part furnished 
dation at rent of 7.7 cent 
of salary. Free passages for members 
and wives on appointment, normal lana an 
annual leave in Europe. 


the Colonies, 1 Gordon Square, 
from whom further information may be 
Closing date July 31, 1951. 


UNIVERSITY OF NOTTINGHAM 
(DEPARTMENT OF PHARMACY) 
Applications are invited for the post of Labora- 
4 Technician (grade in above depart- 
Salary scale £234 to £338 per annum. 
Candidates must possess either a national certi- 
ficate or an equivalent qualification, and have 


Form of application and further information 
may be obtained from the undersigned. 
H. PICKBOURNE, 
Registrar. 


WYE COLLEGE 
(UNIVERSITY OF LONDON) 


Appilicatio: 
ant Lecturer in Botany, for B.ScAgric.) and 
courses. Salary scale £450 


- 
not later than hay. 21, 1951. 


UNIVERSITY COLLEGE OF 
SWANSEA 
_ Applications are invited for the post of Lecturer 


NORTH OF SCOTLAND COLLEGE 
OF AGRICULTURE 
The yoy applications for appoint- 


gradua 
£495, (women) £380 


Union Street, 
UNIVERSITY OF SHEFFIELD 


than twelve per during cach term, and 
to engage approved for a higher 
degree. Sa’ 


addresses of two referees, should reach the under- 
ant toner Gas duly 30, 1951. 
A, W. CHAPMAN, 
Registrar. 


ST. MARY’S HOSPITAL MEDICAL 


SCHOOL 
ITY OF LONDON) 
PADDINGTON, W.2 
are invited for the = oa of 
Cc Paediatric 
Salary £390 by £13 £465, and super- 


Applications, stating age, qualifications and 
experience, should be sent to the Secretary by 
July 15, 1951. 

PRODUCTION AND 


The Land Settlement Associa- 
tion vies applications for the post of Hortcul- 
be responsible 


cants should have a wide 
cial horticultural production, including intensive 
cultivation under glass; experience of 
marketing, as well as familiarity with the main 
markets ; and possess organizing and administra- 
tive ability. Salary £1,000 to £1,200 per annum, 
4 to qualifications and 
—Particulars and application form may be ob- 
tained from the Controller, 


June 30, 1951 | 
: | 
APPOINTMENT OF TECHNICIAN 
ARMY) (DEPARTMENT OF BIOLOGY) 
im science, together 
scientific agriculture (or an 
Fellow. ith additional qualifications 
Tech. scien experience in teaching are c¢s- 
an ad. ent according to Burnham Scale for < 
condi- 
appro- 
£20 w 
| from 
nd re 
of this d 
tary 
— 
Applications (six copies), giving full particulars 
present @ COSt-Of-living addiuion of 10 per cent of qualifications and experience and the names of : 
Posts: Appointment to take effect from September 1, three referees, should be sent to the Secretary, ; 
ecture- 1951. Inter-University Council for Higher Education in re 
scales Applications, containing details of experience | a, W.C.1 
British 
mdon, 
appli- 
E 
point 
range 
enefits = — d 
| = : 
guage 
ement — — | 
— (SCHOOL OF AGRICULTURE) msing Dy amnual increments Of £15 tO @ Maxumum | to £550, according to qualifications and experience | 
Ap- Applications are invited for the post of Demon-| of £315. A successful candidate under 20, if | with F.SS.U. Appointment to date from ¢ ; 
istrar, strator in Botany at the ae Se eae holding science qualification equivalent wo aes. October 1, 1951. 
Sutton Bonington. Salary late Science cxamination (London), w 
and preference will be given to those with special ne 
rar. qualifications in agricultural botany. — 
=a Form of application and conditions of appoint- 
SIL lent qualification, will be granted an additional | : 
increment of £15 and will proceed to £345 a/| 
ir year by two increments beyond normal maximum , 
of scale. All basic rates of pay are at present/| in Mectaliurgy. aiary on scale , sang 
er in ii subject to increase of 10 per cent. annually by £50 to £1,100 per annum, with an a7 Z 
Departments. The Civil Service Commissioners qualifications and ‘may be obtained from the 
ience invite applications for the permanent appoint- | (747) "| Registrar, University College, Singleton Park, 
hnical ments. Interviews will be held shortly after the | Swansea, by whom applications must be received 
_ receipt of the completed application form and without delay. 
successful candidates may expect carly appoint- 
be paruments and divided between following main 
groups and subjects: (a) mathematical and physi- 
vamce cal sciences, (b) chemistry and metallurgy, (c) En-| for analytical work on grass and grass products. 
gineering subjects, and (d) miscellaneous (includ- | Applicants should have a degrce in chemistry, bio- 
ing ¢.g., geology, library and technical informa-| chemistry. or agricultural chemistry, preferably Appii a 
a tion services). A few vacancies have now arisen | with honours. RESEA —- 
PHY- for Biologists interested in pest infestation control. | (men) £380 to Unit 
romic forensic science, or fisheries problems, and there | ordinary gradua’ annuatior 
ment may be ey OA posts for biologists with other | £330 to £437. The person appointed will be a _ 
range interests. dates must be at Ieast 17} years | cligible for admission to a superannuation scheme. 
itive and under 26 yea:s of age (or under 31 for Forms of application, which may be obtained ed 
iting established Civil Servants of the Assistant (Scienti- | from the undersigned, must be lodged not later ; f 
and fic) Class) on August 1, 1950; time spent on 4/ than July 31, 1951. ‘ 
and regular engagemem in H.M. Forces may be de- HUGH MUNRO, ' 
mics ducted from actual age. Candidates must have Secretary. % re 
non : obtained the higher school certificate with mathe- 22) 
and matics or a science subject as a principal subject, application and supervision of horticultural pro- L £ 
Can- or an equivalent qualitication; but candidates duction and marketing policy in connection with Lc s 
rtifi- without such qualifications may be admitted excep- the Association’s smaliholding estates. The or- ‘ ec 
tion tionally on evidence of suitable experience. Higher featre : teat ue ganization operates nurseries for the propagation “) 
d be qualifications will be regarded as an advantage to | Demonstrator in Zoology, to begin duties on|of tomato and other plants and central packing i 
work candidates over the age of 20. The inclusive | October 1, 1951. The Demonstrator will be re-/| stations for the marketing of produce. Appli- 
i be London salary scale (men) is £250 to £535 ; | quired to give laboratory instruction of not more ® ‘ 
f the (women) £250 to £445. Salaries for posts in the ° 
tence Provinces are somewhat lower. Superannuation 
ental Provision is made under the Superannuation Act. 
peri- —Further particulars and forms of application| ment will be for one year in the first instance, | ; 
£545 from the Civil Service Commission, Scientific | but will be renewable for two further years. ‘ 
> (at Branch, Trinidad House, Old Burlington Strect, Applications (three copies), with the names and | 
what London, W.1, quoting No. 3068, Completed ap- ; 
y of plication forms should be returned as soon as 
than October 1, 1951. , London, S.W.7, marking envelope “ H.O.” > 
q 
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NATURE 


June 30, 1951 


THE JOINT BLOOD TRANSFUSION COM- 
mittee of the S.E. and S.W. 
Hospital Board invite applications “for the post of 
Senior Technician in the South London Blood 
Transfusion Centre, Sutton, Surrey. The success- 
ful applicant will be required to act as deputy 
to the chief technician and must be capable of 
taking charge of a large staff. Other duties will 
be varied and will include bacteriology. Quali- 
fications, salary and conditions in accordance with 


weighting.—Applications by July "28, 
gether with three recent testimonials or names 
referees, should be sent to the Regional Transfu- 
sion Officer, South London Transfusion Centre, 
Sutton, Surrey. 


ENGINEER REQUIRED BY WELL-KNOWN 
Midland manufacturers, to take charge of small 
team of specialists developing the — = 
cations of semi-finished 
offering good prospects 
requires a graduate in one of the a 
whose ex has given him a broad outlook, 
the ability to lead others, and a taste for tackling 


Salary will 
candidate's abilities. —Box 590, T. G. 
Led., 9 Arundel Street, London, W.C.2. 


DIGITAL FERRANTI, LTD., 
Manchester, the 


upon long 
development a exploitation of digital 
computers. This interesting work covers vacuum 


physics, the electronic and properties of 
materials, computing and pulse circuit techniques, 
and mechanical recording, e¢lectro- 


electrical 

mechanical mechanisms, precision mechanical 
engineering and power supply equipment. 
course of this work there are mal vacancies 
for Senior Engineers with wide experience from 
whom enquiries will be welcomed at any time. 
There are immediate vacancies for: (1) Engineers 
and Scientists for research and development work 
in the above ficids. Qualifications include a good 
honours degree 

equivalent experience. 
fications and experience 


in the a fields. tions are a degree 
or higher national certificate in or 
equivalent. Salary accor to age and 
experience in the range £350 to £650 per annum. 
Please quote Ref. D.C.A. The Company has a 
and will give ing assist- 
ance in special —Application forms from 
the Staff Manager, Ferranti Limited, 


PATHOLOGICAL TECHNICIAN 


Pay on scale £370 to £435. 
ployed.—Apply, Secretary-Superintendent, Royal 
Surrey County Hospital, Guildford. 


APPOINTMENTS VACANT 


THE PARSONS AND MARINE ENGINEER- 
ing Turbine Research and Development Associa- 
tion requires a Thermodynamicist for work asso- 
ciated with the development of liquid cooled gas 
turbines for marine propulsion. Applicants should 
be British subjects with good qualifications and 
research experience.—-Apply, in writing, stating 
salary expected, to the Research Director, 
etrada Research Station, Wallsend. 


BELiING & LEE, LTD., 540 
i Road, Enficid, Middlesex, 
gage a Specialist, conduct serial esearch sod 
development at television 

must 
together wi uh considerable experience in the field : 
must be imaginative and original, and able = 

— 


salary will be offered to the right soplicant. 
GRADUATE ELECTRICAL ENGINEER OR 
knowledge of transm 


age, etc., in 


THE RESEARCH DEPARTMENT OF THE 
Distillers Co., Ltd., have a vacancy for an experi- 
enced Mycologist for culture = po em 
work on moulds 
search. 
have an 


experience in the antibiotic fieid. 
pend on experience and qualifications. Non- 
contributory Staff 
Manager, 21 St. James's Square, S.W.1. 


THE COAL TAR RESEARCH ASSOCIATION 
requires an Abstractor. Candidates (male or fe- 
malic) should have experience of abstracting tech- 
nical literature, ability to wanslate from foreign 
languages, especially from m, some know- 


Association, Oxford Road, Gomersal, near Leeds. 


PHYSICISTS AND ENGINEERS FOR IN- 
strument work. I Chemical Industries 
have vacancies in their Billingham Division for 
Physicists and Engineers, to carry out 

and development on measuring. recording and 
automatic control ‘estruments and to supervise 
works’ use of them; also for experimental stress 
analysis. Candidates should be between 22 and 
45 years of age They must have an honours 
degree, and preferably some practical or research 
experience.—Please write, giving full details of 
qualifications and experience, etc., quoting ref. 
A.7, to the Staff Manager, Imperial Chemical 
Industries, Limited, Billingham Division, Billing- 


. REQUIRE 
30 years of 


A.R.LC. or equivalent examination and have had 
considerable experience in jurgical analysis, 
including the use of modern physical 
¢.g., spectrography, pciarography, etc. The salary 
be tn With and enpesiense. 
Please apply Chief Personnel Officer, Exide 
Works, Clifton Junction, near 

YOUNG MEN OR WOMEN WITH asc 
or H.N.C., interested 
required for research and develop 

devices. 


experience, qualifica 
velopes Physicists,” to Box 586, T. G. 
Son, Ltd., 9 Arundel Street, London, W.C.2. 


ASSISTANT WORKS CHEMIST, AGED _ 


FERRANTI, MOSTON WOKKS, 
have vacancies in 


connection 
with long term work on an impon. 
ant tele-control project qa) 


a good degree in physics or electrica! enginecring 
and extensive past experience in charge of develop. 
ment wor' Salary 


per annum. SE 
(2) Engineers and Scientists for research and de. 
velopment work in the following fields: Radar, 
radio and electronic cir 


voltage techniques, servo control and electro. 
mechanical devices. Qualifications include a good 


according to qualificavons and 
experience in the range £420 to £1,000 per annum 
R.T.E. (3) Technical 
ir the ficids 
listed in (2) above. Qualifications tequired: a 
degree or higher national certificate in clectrical 
or mechanical engineering, or cquivaient qualifi- 
to £550, 

quote 
The compaay has a staff pen- 
sion scheme, and wii! give housing assistance in 
special cases.—Application forms from Mr. PR. J. 
Hebbert, Staff Manager, Ferranti, Hoilio- 
wood, Lancs. 


GLASSBLOWER. AGED 23-28, REQUIRED 
for Research Laboratories. All-round experience 
in hard and soft glass cssential, knowledge of 
lathe work advantageous.—Apply in person, or 
write to Personnel Department, R/D., E.M.! 
Ltd., Hayes, Middlesex. 


DEVELOPMENT CHEMISTS REQUIRED 
for modern tic Alkali and Chlorine 
works in the North-West. The appointments are 
for a new department which is expected to ex- 
pand rapidly. Applicants should have first- or 
second-class honours degree and should be under 
30. Contributory p scheme, scheme 
Salary according to and experience 
—Please apply to Technical Manager, Murgatroyd's 
Co., Ltd., Elworth, Sandbach. 


BACTERIOLOGISTS._ GRADUATES, AGE 
work upon the of 
chemotherapy. Experience in one of these ficids 
is an advantage but not essential. Saliry accord- 
ing to age and expcrience.—Applications, by 
letter, to Personnel Manager, Boots Pure Drug 
Co., Ltd., Station Street, Nottingham. 


to 25, tions an 
and salary required, to Box 584, T. G. Scon & 
Son, Ltd.. 9 Arundel Street, London, W.C.2. 
RE- 
of 


YOUNG IN PHYSICS 
quired Research section 


and textile materials Candidates must be 
thoroughly practical and adaptable men, and 
should have a flair for experimental work. An 


engineering aptitude and knowledge of textiles will 
be regarded as an asset.—Apply, stating age, cx- 
to Box 581. 
y 2 Scott & Son, Ltd., 9 Arundel Street, Lon- 
W.c.2. 

BELLING & LEE, LTD., CAMBRIDGE 
Arterial Road, Enfield. Middlesex, Re- 


graduates of the LE.E., 

qualifica similar laboratory ¢x- 
will be with pre- 

vious —Applications must be detailed 


experience. 
and concise, and will be treated as confidential. 


ENGINEER OR PHYSICIST REQUIRED TO 
charge of section developing thermionic 
transmitting valves. Hons. degree in physics or 
electrical engineering, or equivaleat qualification, 
essential. Previous experience of transmitting 
valves desirable. Salary according to —_—- 
and suitability.—Apply. Manager, 
Standard Telephones and Cabies, Ltd., Ilminster, 
Somerset. 


ELECTRICAL ENGINEER NOT OVER 


with interest in 


degree in electrical engineering or physics is de- 
sirable.—Apply, giving full details of qualifications, 
age and salary,’to Sir Howard Grubb, 
Co., Walkergate, Newcastle-upon- 


COURTAULDS, LTD., REQUIRE FOR 
boratory at Droyisden, Man- 


properties. Applicants should be between 
the ages 20 and. 35, and should possess either 
a degree or diplome in textile chemistry or dycing 
technology should have had appropriate ex- 


CHEMIST REQUIRED TO JOIN SMALL 
the tion of 


CHEMIST en FOR 
esearch iboratory 


not essential, Salary ing to qualifications 
and experience. This post should appeal to 4 
man with wide interests and a practical outlook 


APPOINTMENTS WANTED 
PERMANENT POST 
required 


IN A LABORATORY 
biologist. 


Wales or 


| J 
| | 
GRA 
— 
ng B 
1. 
and Applic 
ship pre 
tariat 
valuc Uf 
qualificat 
he able 
— woo! fib: 
degree in physics or electrical engineering or | F. Hap 
£1.00 annun case quote R E.; | mechanical science, or equivalent qualifications. | industie 
=) ‘ Assistants | zperimental work | Previous experience is on advantage but is not Applic 
possibie 
| Bradforc 
a c STE 
ith the = 
& for post 
a Senior Analytical Chemist under 
age. Duties include research in the development metallury 
\ of new methods besides routine analysis. It is degree. 
desirable that candidates should have taken the | —. — Ty 
ok — to £315 
tions an 
these bt 
the first 
4 = | and pro 
| to com 
| lead to 
| Writte 
vit 
| Park Le 
and qualifications stating age, quali 
& cations, previous experience, ctc., marking en- ' Uh 
velopes “ Semi-Conductors,” to Box 587, T. G . 
Scott & Son, Ltd., 9 Arundel Street, London. | Appl 
W.C.2. — 
PHYSICISTS, HONOURS GRADUATES, RE- | Cheshis second 
quired for basic research on semi-conducting | — ates in| 
materials, vacuum processes and allied subjects. ) research 
| Salary £450 per annum and upwards, according of Liver 
to qualifications and experience.—Reply, stating gical Su 
en station. 
& Applic 
tions an 
theory and practical experience in application of |- — three re 
R.F. cables, to provide liaison with electronic -—— = July 14, 
research and industry home and abroad. Excep- further 
Sonal opening for right oman —Fullest details of 
qualifications, experience conidence, meer. Dyeing 1 ists 
perience Im ihe texul: industry —Candidalcs & 
‘ write for a detailed form of application from the 
| Director of Personnel, Courtaulds, Ltd., 16 St. P 
a Martin’s-le-Grand, London, E.C.1, quoting th 
reference No. D.1. 
tty, | Good or A.RALC. ; those "who 
sors and television aerials. Applicants must be | Will qualify this year are also invited to apply. 
ba —Director of Research, the British Thomson- — 
| Houston Co., Lid 
science degree. Salary £375 to £600, according of high-grade 
to age and qualifications. A superannuation | 5 a | Paper is in Staffordshire gree or A.R.IC. 
} scheme is in operation—Applications to the required. High practical standard essential. Age 
Director of Research, The Coal Tar Research | == “™ eo 
: -Please reply. in strict confidence, to Box 591, 
T. G. Scot & Son, Ltd., 9 Arundel Street, Lon- 
don, W.C.2. EI 
30, 
| general physics, required for 42 | 
| interesting work connected with the manufacture 
and de ment of infra-red spectrometers A 
near. Three years’ university education in appro- 
priate subjects. Good references. Now free to | 
undertake duty. Age 21 years, Kindly state 
salary, etc.—Box $93, T. G. Scott & Son, Lid., 
ham, Co. Durham. | Fyne, 8. 9 Arundel Street, London, W.C.2. —— 
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WOKKS, 

unas | GRANTS & SCHOLARSHIPS Gia eee COLLEGE GAS RESEARCH FELLOWSHIP 

moon. ESTABLISHED BY THE 

a BRADFORD EDUCATION (AMENDED ADVERTISEMENT) NORTH THAMES GAS BOARD 

} include COMMITTEE tions frova ineers or Phy-| The purpose of the Fellowship is to enable a 
gwinecring (TECHNICAL COLLEGE) sicists are invited for a Research Fellowship, | student to undergo training in research in eela- 
develop. LW.S. RESEARCH FELLOWSHIP tenable in the of Engin- | tion t carbonization, gaseous fuels and combus- 
lifica ions for a R -s cering, for research in the field of vacuum in-/| tion. An election to the Fellowship will be made 
£1,300 Applications ~ sulation. The appointment will be for two]in July, 1951. The Fellowship is tenable from 

R.S.2. aip years in the instance, at a stipend of £600 | October 1, 1951, and provides for »aintenance 
and de | uriat per annum, plus su m_ benefits. The | allowance of £220 per annum in addition to 
Radar, ndica work will be carried out in the Labora- | covering the college fees. It is awarded for one 
s, high. Poa Fy GS - cliow Should | tory, and and forms part of a programme sponsored | year in the first and may be renewed 
Jor high | OY A-E-R.E., Harwell. It is not subject to any | for a second year. Candidates should hold a 

electro. be Sure De. security restrictions, and would be suitable for degree in chemistry or chemical engineering. 
P a good —. . py + = of submission in thesis form for a higher degree Applications should be received by July 13, 
ering or | F. Happey. head departumen textile | of the University of London. Applicants should | 1951 by the Registrar, Imperial College, Prince 
nould be as | Brovide ability, and Consens Road, S.W.7, from whom further details 
Te College, ence vacuum, ischarge, or high-v may obtained. 
Pechnical familiar with the candidate's research ability and SCHOOL OF PHARMACY 
filas BRITISH IRON AND and should be the Registrar, (UNIVERSITY OF LONDON) 
electrical | STEEL RESEARCH ASSOCIATION | before September 1, 1951, Inability to| ALLEN AND HANBURYS RESBARCH 
; qualifi- | The above Association is offering four Bursaries | accept appointment before the end of the 1951-2 FELLOWSKEIP 
to £550, | for postgraduate research in academic year will not prevent tion of | Applications are invited for the above award, 
taff pen- | Technology. Applications for are ue oO p is per 
tance in| invited from graduates is chemistry, physics, or | IMPERIAL COLLEGE OF SCIENCE year, and be 
«. R. J.) metallurgy, who are holders of a good honours P OG chemists or g;aduates in pharmacy, science or 
Hollin- | degree. Researches cover fundamental investi- AND TECHNOL Y medicine of a university. 
gations into the physical chemistry of liquid ae yt LTD. RESEARCH FELLOWSHIP Details and forms of application may be ob- 
alloys, slags, and mixed oxide and metalgas EOUS FUEL AND COMBUSTION | tained ’ 
YUIRED | gystems. Value of the bursaries will be £250 The purpose: of the Fellowship is to enable @/ Square, W.C.1. Applications should be 
Werience | «> £315 per annum, according to age, qualifica- — to ao ag training in research in relation | py x 
— of | tions and residence. Commencing October, 1951. 
satisfactory work | July, 1951. The Fellowship is tenable from Oct-|/ FOR SALE AND WANTED 
and progress, they will be reviewed necessary | Ober 1, 1951, and is of the value of £270 per 
: to complete the research which is intended to | 290um covers payment of college fees. It LARGE EARTHWORMS, MEAL WORMS, 
— lead to the of PhD. is sor one year in the first instance and Maggots. Ample always available ; 
Wri tions 7 curricu- | ™@¥ renew or a second year. per carriage paid. Despatch 
oe =. a degree in or chemical | same day.—Tring Angling Supplies, Tring, Herts. 
~. | Park Lane, W.1 
be received before July [LABORATORY TEST SIEVES TO B.S.410:43 
atrord's | in, Marine’ Zoology.” valve | 
ndbach £00, tenable x ~ year but for a OF MISCE NEOUS 
second year. Studentship is open to gradu- FEL LLA 

AGE | 2t¢s im science, qualified and willing to carry out A Fellowship, of the value of £325 a year, 
ind for researches in marine zoology at the University | vided by the Institution of Gas Engineers, a MURDOC 
f virus | Liverpool and at the Port Erin Marine Biolo-| be awarded by the Senate to a duly qualified H TRUST 
ce fields | seal Station or any other British marine biological | candidate for the prosecution of posteraduate re-| | For the BENEFIT of INDIGENT BACHELORS 
accord. | Station. search in gas chemistry. Preference will b= given | and WIDOWERS of good character, over 55 years 
as, by | Applications, stating age, academic qualifica-| to candidates who have signified their intention | of age, who have done “ * im the way 
3 Dres tions and a> comes af of entering the coal gas . Or in defauit | of promoting or helping some branch of Science. 

| three referees, should be received not later than | of any suct candidate, to a person qualifying for Donation or Pensions may be granted to 
~ 14, 1951, by {J “-— from whom | some other branch of the fuel industry persons who comply with these conditions. 

FOR further obtained [ should reach the Registrar, the} For particulars, apply to MESSRS. SHEP- 
. "STANLEY DUMBELL, University, eeds, 2 (from whom particu.| HERD & WEDDERBURN, W.S., 16 Charlotte 
nemniots Registrar lars may be obtained), not later than July 31, 1951. | Square, Edinburgh, 2. 
sociat 
b 
BA TICULRES 
ng STOCK 3,000 STANDARD SIZES 
ate ¢x- 

G COPPER BRASS ALUMINIUM 

=o We are now using so many modern hods of pr i NICKEL-SILVER BRONZE DURALUMIN 

can find ROD, BAR, SHEET, STRIP, WIRE, TUBE 
solution to most glass engraving and printing problems. Sanderd $4 ROLLET *,CO- No Quantity 
PATON HAWKSLEY, 389, ARCHWAY RD., Size List LTO. ‘Teo Small 

SMALL en 6 CHESHAM PLACE Home Export 

and LONDON, N4. MOUNTViEW 3902 LONDON, S.W.| 

adustry. 

who 

jomson- ——— BRAND MICHROME BRAND 

say. MICROSCOPIC STAINS & REAGENTS R 

NTLY oss—Barr & Stroud Binoculars 

RIC. chosen on merit for exhibition in stock 

La Festival of Britain (Dome of Discovery) 

utlook. Acridine Yellow Janus Green Nile Blue, etc. Watson “van Heurck”, monocular and binocular bodies, 

591 
5 eps., 3 objs., case. €75/0/0 

Watson “Edinburgh H”, 2/3 in., 1/6 in. objs. £35/0/0 
— EDWARD GURR LTD | | 2910. obi. 
TED Watson “Service” (stand only), latest model, in case (as new). 
a 42 Upper Rich d Rd., East Sheen, London, S.W.14 15/15 
| Telephones: PROspect 7606 ami Nete nome BROADHUR: 7, CLARKSON & CO. LTD. 
appro- Mow teady: “Microscopic Staining isciniques” oddress: Farringdon Road . London . E.C. 
free to By Epwarp Gurr, F.LS., F.2.M.S. 


No. 1 (24 pp.) 1/6. No. 2 (62 pp.) 3/6. 


No. 3 (64 pp.) 3/6 


{3 mins. from Farringdon Street Metro. Station) 
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Cc. BAKER'S “PROJECTOLUX” 
ENTIRELY NEW DESIGN 


For microscope illumination, micro-projection, 
drawing and photo-micrography 


Orders for early delivery invited | 


R. & J. Beck Ltd. announce 


that they will be exhibiting the following 
range of instruments and apparatus: 


reversion models 
Magnifiers and Optical Units 

Beck Projectograph 


at the forthcoming 


BRITISH INSTRUMENT INDUSTRIES 
EXHIBITION 


July 4th—I4th, 1951 
Stand No. B,f d Floor 
NATIONAL HALL, “© .YMPIA, W.! 


C. BAKER « 1.00. LTD. 


244 HIGH HOLBORN, LONDON, W.C.1 
Member cf the Scientific Instrument Manufacturers’ Assn. of Gt. Britain 


* Another T. & M. Novelty 
THE MINIATURE IMMERSION PUMP 


It has been designed for the new SIMPLIFIED THERMOSTAT 
BATH, but is so obviously needed for all the assorted 
thermostat hook-ups which | see wherever | go, that we 
decided we ought to market it separately. 

After all, why should WE try and stop you making 
thermostats—when you need a ‘‘production” thermostat 
you'll remember us. 

IT GIVES ADEQUATE CIRCULATION OF 10 gallons 
(or more) of oil or water, hot or cold. THE PUMP IS 
SUBMERGED IN THE BATH AND GIVES AN OUTPUT 
OF 100 galls/hour at NO LIFT, OR GIVES A LIFT AT NO 
OUTPUT OF 5 FEET. 

IT IS VERY SUITABLE FOR CIRCULATING LIQUID 
ROUND EXTERNAL APPARATUS AS WELL AS ITS OWN 
BATH. 


IT IS REMARKABLY CHEAP 
R. B. B. 


TOWNSON & MERCER LIMITED * ‘CROYDON 
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